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This cable e carries weight 


for underwater use. %& It withstood a 24 


, Tr wt. shock drop of ota 
This special multicore T/V camera cable is also used as a = oe 


out of water; towed the 


rope. It contains all the necessary electrical circuits, and 
supports the full weight of the underwater T/V Camera by camera at speeds up to 
means of an overall hemp loom braid. It was designed and | 12 knots; raised and 
manufactured by BICC to meet the requirements of lowered the camera at 
Messrs, Pye Ltd 250ft. per minute over 
During recent trials the camera was repeatedly lowered narrow diameter pulleys 
and operated by this cable. Depths of 83 fathoms wer and capstan 
reached and clear pictures obtained hroughout the Subsequent examina- 
trials the cable was subjected to many severe test tion proved the cable and 
*® ALL CIRCUITS REMAINED INTACT coupling to be completely 
BICC ARE ALWAYS PREPARED TO DESIGN AND | waterproof 
MANUFACTURE CABLES TO MEET SPECIAI 
REQUIREMENTS 


» reststant to 
twisting and electrically 


intact. 


= Oo T/V GAMERA | CABLES 


BRITISH INSULATED CALLENDER’S CABLES Oy 21 Bloomsbury , Street - LONDON wei 
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Tue ‘*Avo’’ In- 


struments here illustrated, produced 
by the pioneers and leading manufac- 
turers of multi-range electrical testing 
instruments, exemplify the best 
traditions of British design and crafts- 


manship. 


** Avo ’’ Instruments are renowned for 


their high standard of accuracy, their avo 
ELECTRONIC TESTMETER 


versatility, robustness, and compact 
portability. Originality of design is 
' combined with close attention 
to the practical needs of 
modern industrial and labor- 


atory users. 


You can depend on “Avo."" When 
choosing instruments, consult our com- 
plete Catalogue, a copy of which may AV Wide Range 

be had free on application. SIGNAL GENERATOR 


AVO 
VALVE CHARACTERISTIC METER 


_Jé AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD 


AVOCET HOUSE ~ %2-96 VAUXHALL BRIDGE ROAD -~ LONDON 8.W.1 ‘Phons Vidtoria 3404 (9 unes) 
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Pye Telecommunications announce a 


NEW TWO-WAY 
RADIO EQUIPMENT 


Demonstrations of a new equipment, designed in Cambridge, 

have been given in London recently to representatives of 

Police and Fire Services, Local Authorities and Industrial 

Organisations. This equipment has been designed to defeat 
the chronic shortage of two-way radio channels. 


Known as the Pye “Ranger” it is the solution 
to the frequency shortage which is ham- 
stringing mobile radio users in Great Britain! 


The new equipment operates on a channel spacing of only 

25Kc/s—a quarter of the customary spacing—thus poten- 

tially quadrupling the number of mobile radio channels. 

Robust construction, excellent performance and carefully 

selected components make it capable of operating under 
arduous conditions and in any weather. 


This mobile radio is designed for fitting in the dashboard of 

ordinary cars and vehicles. The price of the equipment, not- 

withstanding its many-times improved specification, is 

approximately the same as that of earlier equipments which 
it now replaces. 


Please write for full details. 
~ A 
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Telecommunications 


PYE TEL'CO WURICAT OWS TD. “EWM.RKE! ROA’, CAMBRDGE TELEPHOWE TEVERSHAM 311 
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This new tetrode, the QY3-65, embodies a similar 
technique and construction to the Mullard range 
of all-glass transmitting valves which are already 
well established in communications and industry. 
It has an anode dissipation of 65 watts and a 
maximum frequency of 250 Mc/s and is directly 
interchangeable with the American 4-65A. 
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QyY3-65 
VLE POWER TETRODE 


Oe. ~~ 


Relatively high outputs can be obtained from the 
QY3-65 at low anode voltages, and its quick heat- 
ing filament allows power consumption during 
standby to be reduced to a minimum, 

Write for detailed information on this valve, power 
triodes and other tetrodes made by Mullard. 


[ MAXIMUM OPERATING CONDITIONS (CLASS C AMPLIFIER) AT 50 Mes Maximum 
~ 7 ; Ts frequency at 
' Vv... (peak educed ratin 
Val T + s! in (peak) load o verus ” 
ave ype My | ev) | may | imap (¥) (Ww) (Me's) 
QY3-65 (CV1905) TETRODE | 3000 -100 us to 170 | 224 8 250 
| 
TY2-125 (CV1924) TRIODE 2500 -200 205 “0 3190 | wo % 200 
QY3-125 (CV2130) TETRODE 3000 -150 167 6s yoo 300 1% 200 
wie - 
@Y4250 (CV2i31) TETROOE 4000 ms 2 9 4 800 80 120 


Mulla 


MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., 
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, WC2 
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TYPE APPROVED— 
COMPLYING WITH R.C.S. 322 
PRESSURE SEALED AND 
100°, TESTED 
USED WITH UNIRADIO 
43 CABLE 
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Thinking of buying 
a Tape Recorder? 


Wr SO MANY Tape Recorders now on the market you may be 
finding it difficult to make your choice. So let us tell you something 
about the Ferrograph and the policy behind it. 

Perhaps you did not know that the Ferrograph was the first port- 
able Tape Recorder ever to be made in this country—that by virtue 
of its outstanding achievements it has been selected by the Services, 
by foreign broadcasting organisations, by educational authorities 
throughout the country, by large industrial users and by the B.B.C. 

In overseas markets, too, the Ferrograph success story has been 
repeated time and again. Whenever, in fact, it has been competitively 
tested against other Tape Recorders, the result has been almost a 
foregone conclusion. 

As a result, therefore, we have never been able to make enough 
Ferrographs to satisfy the demand. For this we make no apology — 
it is, perhaps, the penalty of success. We are certainly not prepared 
to depart from those high standards of performance and depend- 
ability that every Ferrograph owner has learned to expect and 
appreciate. 


FERROGRAPH FACTS FOR THE KNOWLEDGEABLE 

* Twin Track (to International standards): Playing British and American pre-recorded tapes 
* Playing Time with 1,750 ft. Reel: 45 minutes per track at 74 |.p.s. (other speeds pro rata) 
* Signal to Noise Ratio: Better than 50 db, 200/12,000 c.p.s. Unweighted, including hum, 45 db 
* Quick Rewind in less than 60 seconds © Signal Level Meter giving positive reading 

© “Wow” and Flutter: Less than 0.2°, at 7h ips. © Output Power: 24 watts into 15 ohms 
* Frequency Response: +3 db 50/10,000 c.p.s. at 7} i.p.s. 

Longterm Speed Stability: Less than 5°), variation 


Dealerships in several 
MODEL 2A/N 3} and 7} i.p.s. 76 gns. $ of the principal towns 


MODEL 2A/NH 7iand iSips. 86 gns. are still open and applico- 


tons ore invited 


Ferrograph 


WRIGHT & WEAIRE LTD « 131 SLOANE STREET - LONDON SW! - Telephone: SLOane 2214/5 and 1510 
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Antiference indoor aerials are available for Band | and Band 3 Tele- ve 


vision reception and for Band 2 sound broadcasts. A variety of models 
can be supplied for easy and speedy fitment in loft or room. Tele- “i 
scopic tunable rods permit a tuning adjustment on many aerials | 
to provide peak performance under almost any set of conditions. 
Illustrated literature from your usual Radio and T.V. Dealers. 


Model U4V., List Price 24/-, for Band 1 is illustrated below. 


This is Model U2RC/B3 
List Price 20/6, shown in 
position behind a door and 
 out-of-sight"’, supplied 
complete with 15ft. co-axial 
cable 


The design and con- 
struction of Antiference 
LIMITE! 


aerials are fully pro- 

tected and covered by 

patents or patents 
pending. 

BICESTER ROAD, AYLESBURY, BUCKS. Telephone: Aylesbury 1467/8/9 
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Cold cathode gas-filled voltage sta- 
bilisers manufactured by English 
Electric Valve Co. Ltd. provide 
a sensibly constant output voltage 
from a source of supply liable to 
fluctuation, satisfying all require- 
ments for reliability and conform- 
ing to British Service specifications. 
Whether your needs are for 
general, rugged or high stability 
type stabilisers and reference 
tubes, your requirements can be 
adequately met from our range 
which is the most extensive pro- 
vided by any manufacturer in 
Great Britain. Send for full 
technical data. 
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QS. 75/20 CV. 284 B7G 54 19 110 75 _ _ 20 2 6 ae 
QS. 75/60 | CV. 434 B&8G 80 30 117 75 _— _ 60 5 5 — 
QS. 92/10 $24 A... —— 85 33 140 92 ~~ _ 10 I ‘ — 
QS. 95/10 | CV. 286 B7G $4 19 110 95 150 0.25 10 2 5 = 
QS.108/45 CV. 422 B&G 80 30 120 108 150 o.1 45 5 5 _— 
QS:1 50/15 CV 287 B7G $4 19 170 150 240 0.25 15 2 5 _ 
QS.150/40 CV. 216 me) 105 39.5 180 150 — -- 40 5 $.5 OD; 
QOS.150/45 | CV. 395 B8G 80 30 170 150 200 o.1 45 5 5 —_ 
QS.1201 _ FLYING go 19 110 75 — _ 15 2 45 — 
LEADS 
QS.1202 _ PLYING go 19 133 108 -- os 15 2 3.0 — 
Leaps 
QS.1203 o PLYING go 19 180 150 _ _ 15 2 45 — 
LEADS 
QS.1204 — B7G $4 19 133 108 ~- —- 25 5 3 — 
QS.1205 CV. 3798 1.0. 105 | 39-5 105 75 — _ 40 5 6.5 OA3 
QS.1206 CV. 686 1.0. 10s | 39-5 133 108 ~ _ 40 5 $5 OC; 
QS.1207 CV. 1832 B7G 67 19 185 150 - — 30 5 6.0 OA2 
QS.1208 CV. 1833 B7G 67 19 133 108 ~- a 30 5 3-5 OB2 
HIGH STABILITY TUBES 
QS. 83/3 | CV. 449 | BG | se | 19 | Ws 3) - - $ ' 06 | S651 
QS.1200 | CV. 2225 B7G $4 19 180 150 - _ 15 5 5 - 
EVGLISH ELECTRU Waterhouse Lane, Chelmsford 
Je babes og Telephone: Chelmsford 3491 
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DUOMAGNETTE 


) THE LATEST 
ELAC 
FOCALISER 


Improved beam focus and picture 
positioning with minimum effect on 
scan coils and ion trap assemblies. 


@ Fitted with latest type dual “ Mag- 
nadur”’ sintered Oxide Magnets. 


- 
@ Magnets DO NOT ROTATE during 
Leading Lhe adjustment. 
- 4 iy, @ Friction damping ensures smooth 
fected cre Wig positive movement without back- 


lash. 


COMGSCOUHCHES @ Rapid and easy adjustment of focus 


and picture position. 


For wide angle tubes with 38 mm. 
diameter necks. 


RETAIL PRICES IN U.K. 
Type FD12/90 (Low flux) ............... .. 22/6 
Type FD13/90 (Medium flux) 
Type’ FD14/90 (High flux) 


ELECTRO ACOUSTIC INDUSTRIES LIMITED 


Stamford Works, Broad Lane, Tottenham, N./5 
Telephone: TOTtenham 0505-7 


DrcEMBER, 1955 Wrretess Worip 9 


RELAYS=— 


Enclosed Types 


Our Relay, Types 100/105, 151/156, and 630/605 are 
available in diecast cases, 4"x4"x2". The illustration 
shows Type 151. 


c — 
~ poe ex 


1 Fare Woh ; 
Cnet at VA 


Relays mounted with terminal block and conduit entry in side or 
back as required. 


TELEPHONE NEWMARKET 1381-2-3 TELEGRAMS MAGNETIC NEWMARKET 


MAGNETIC DEVICES LTD 


EXNING ROAD, NEWMARKET 


MD 5 
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HIGH FIDELITY 
plus 
HIGH VERSATILITY 


Behind the new RCA High Fidelity Amplifier stands 
over a quarter of a century's skill and experience 
in designing professional sound reproducing equip- 
ment. This Amplifier includes several exclusive 
features entirely new to audio engineering, thus 
making it many years ahead of its time both in design 
and construction. * 


The resulting performance will be found to give a new 
meaning to high fidelity reception and a new realism 
to recorded music. 


The RCA High Fidelity Amplifier can be incorporated 
successfully into any existing home audio system. 
The versatility of its input and output facilities 
coupled with the wide measure of control afforded 
by the Pre-Amplifier means that it can be used in 
conjunction with most high quality audio equipment. 


GB pi tuess 


RCA PHOTOPHONE LIMITED 
An Associate C pany of Radio Corporation ot America 


Lincoin Way, Windmill Rd., Sunbury-on- Thames, Middx. 
Telephone: Sumbury-on-Thames 3101 


PRE-AMPLIFIER 


INPUTS—Mognetic Pickup 

B.78. 16 mw input for rated output. 300 c/s Turnover 
6 DB Roll-off at 10 Ke/s. 

A.78. 14 mv input for rated output. 500 c/s Turnover 
16 DB Roll-off at 10 Ke/s. 

L.P. 13.5 mv input for rated output. 500 c/s Turnover 
12 DB Roll-off at 10 Kc/s. Flattened LF at 50 c/s to 
+ 13 DB. 

R.1.A.A. 11.5 mv input for rated output. 500 c/s Turn 
over. 14DB Roll-off at 10 Kc/s. 3 DB Flattening a 
50 c/s.% 

Crystal Pickup. .35 volt with inbuilt equalisation from 
constant amplitude to constant velocity output 
enabling switched replaying characteristics to be 
accurately employed. 

Radio/Tape High Level 200 mv. Flat characteristic 
Low Level 50 mv. Flat characteristic. 

Microphone 6.5 mv for rated output. Flat character 
istic. 

Mixer Facilities for microphone input, with radio/tape 
gramo inputs. *® 

OUTPUT. 1.2 volts from cathode follower stage. 
TAPE RECORDING OUTPUT. 1.2 volts cathode 
follower independent of monitoring. 

BASS & TREBLE. Plus and minus 14 DB at 50 c/s and 
10,000 c/s. 
VOLUME 
gradation *® 
LOW-PASS FILTER. 
5Ke/s and Fiat. 
HIGH-PASS FILTER. inbuilt, attenuating below 
20 ¢/s. 

FILTER SLOPE. Variable to 350DB per octave. 
POWER REQUIREMENTS. 375 v/7 ma, 6.3 v 
| amp. 


Twin ganged contro! giving correct 


Switched 10 Kec/s, 7 Ke’s 


MAIN AMPLIFIER 


OUTPUT. 12 watts rated. Peak in excess of 20 
watts over 25-20,000 c/s. * 

DISTORTION. Total harmonic less than .1% ar 
10 watts—700 cycles. 

NOISE LEVEL. 85 DB below rated output. 
DAMPING FACTOR. Variable irom positive 
to negative values. 

FREQUENCY RESPONSE. Within 0.2 DB 
20—25,000 c/s + 0.508 10—60,000 c/s. 
FEEDBACK. 40 DB tota..*& 
OUTPUT IMPEDANCES. 
1S ohms. 

INPUT VOLTAGE. 1.2 v for rated output. 
ANCILLARY POWER SUPPLIES. 375 voits 
45 milliamps, 6.3 volts 2.5 amps available for VHF 
Tuner. Pre-amplifier and Tape Reproducer amplifier. 
POWER CONSUMPTION. 130 VA at full load 
AC input 100/150 and 200/250 volts. 


PRICE £48 .0.0 COMPLETE. 


4 ohms, 7 ohms, 
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NEWNES CREAT NEW REFERENCE WORK 


% BROADCASTING + WNAVIGATION 
te COMMUNICATIONS y& SERVICING, ETC. 


RADIO AND TELEVISION ENGINEERS’ 


RADIO AND 
TELEVISION 

NGINEERS 
REFERENCI 


45 SECTIONS CRAMMED WITH FACTS, FIGURES AND DATA \iaamaman 


This brand-new work provides in compact form all the information re- MOLL O\ 
quired by ENGINEERS, TECHNICIANS, RADIO AMATEURS, and those PANNET1 
engaged in design, maintenance, technical sales, operation and servicing wise 
of modern radio and TV transmitting and receiving equipment. 
You will find this work invaluable—supplying in an instant the practical data and 
theory, the formula, calculations and technical information you need, and which 
is often not obtainable without recourse to numerous references. for you, the 
technician and executive-to-be, it is indispensable. 
This is 2 Newnes publication and worthy of your immediate attention. Claim your 
copy for Free Examination to-day—there is no cost or obligation. 


THE MOST UP-TO-DATE WORK OF ITS KIND IN EXISTENCE ! 


written by BO SPECIALISTS 


te is impossible to list RADIO AND TELEVISION ENGINEERS 
|| gbove more than e very |! REFERENCE BOOK includes :— 


annem at ie a Formula. Calculations. Electron optics. 

pat Studio equipment. Transmitter power plant. 
provide you with the A yy on radio caulpenent. Wave- 
opportunity to exam guides. V.H.F. Transmitter-receiver Equip- 
ine it freely in your ment. Commercial H-F links. Navigation 
own home, ond with- and Radar. Aero equipment. industrial 
out obligation. Seize TV. Valves. Tubes. Transistors. Diodes. 


REFERENCE BOOh 


pages crammed with 
information to meet 
your everyday needs. 


this opportunity by post- Interference. Magnetic and Disc recording. 
ing the coupon now . . . G nisms. Measuring and 
it is greatly to your Test equipment. Radio and TV installation 
advantage. 


and servicing. Projection TV. Units and 
_—— ee = symbols, etc., etc. 


FREE FOR J OAYS 


| Te: George Newnes, Led., 64-49, Great Queen Street, London, W.C.1. dard tormulaz, caicula- 
Please send me Newnes RADIO AND TELEVISION ENGINEERS’ REFERENCE BOOK | tions, measurements, 
! without obligation to purchase. | will either return the work within eight days or | wil! etc 
send the first payment of 7s 64. eight days after delivery, and 10s. monthly thereafter | 
until che sum of C3 17s. 6d. has been paid Cash price within eight days is (3 12s 


main sections, written 
and compiled by lead- 
ing authorities. 


diagrams, tables, stan- 
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PUBLICATION 


SAYS ABOUT THE STENTORIAN HLF. 1012 


“Without doubt, 
the most remarkable 
$16 speaker 


we have ever heard!” 


It’s only 10in. in diameter, but the cone reson- 
ance is 35 cycles; this would be unusually low for a Fj 
15in. model. Since it is difficult or impossible to 
get clean bass response much below the cone 
resonance frequency, it is decidedly advantageous 
-—so far as this factor is concerned—to have it as 
low as practicable. We mounted the 1012 in one 
of our standard enclosures (a 9} cubic foot solidly 
built bass reflex) with a feeling of pleasant antici- 
pation. Results at the low end were not disappoint- 
ing in the least; smooth, pure bass was obtained down 
to about 34 cycles. At 37 cycles response was at 
full strength. This from a 10in. cone, at $16, is 
really something! 


Response in the range from about 2,000 to 
5,000 cycles seemed to be substantially above that 
of the rest of the range. This gave an overall tonality 
that many find exciting; for our part, we preferred 
to use the 1012 as a woofer only, With a separate 
tweeter and a 1,000 cycle crossover network we 
had a system that, in our opinion, rivalled many 
at three times the price! 


Ft da dete e fe Be Baha e ie taieie hehe ketal 
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* This Transatlantic testimony 


reinforces the unanimous 
approval of five of Britain’s 
leading experts— 


F. J. Camm, Editor of Practical Wireless and Practical Television; 
Percy Wilson, Technical Editor The Gra ne; John 
Gilbert of Northern Polytechnic and of B.B.C. inventor's 
Club; Donald Aidous Technical Editor Gramophone Record 
Review; Miles Henslow Record News, 


Descriptive leaflets on all Stentorian speakers, 
the bass reflex cabinets and the new WB!2 
amplifier sent on request. Ask your usual dealer 
to demonstrate, or see and hear all Stentorian 
products at our London Office (109 Kingsway, 
W.C.2) ony Saturday from 9 a.m. to noon. 


WHITELEY ELECTRICAL RADIO CO. LTD., MANSFIELD 


Prov. Patent 
10037 /53 


—Sentorian 


HI-FIl UNITS 


INCORPORATING THE PATENTED CAMBRIC 
CONE & UNIVERSAL IMPEDANCE SPEECH 


COIL AT 3, 7.5 AND |S OHMS 

M.F.1012 10in. Diecast unit, incorporating 12,000 gauss 
magnet. Handling capacity, 10 watts. Frequency 
response, 30 c.p.s.—14,000 c.p.s Bass resonance, 
35 c.p.s &4.17.6 TAX PAID 
4.F.812 Diccast Sin. unit, incorporating 12,000 gauss 


magnet. Handling capacity, 5 watts 


frequency res- 
ponse, 50 c.p.s.—12,000 c.p.s 


Bass resonance, 65 c.p.s 
a4.2.9 TAX PAib 


4.F.912 Y%in. Diecast unit, incorporating 12,000 gauss 
magnet Handling capacity, watts. Frequency 
response, 40 c.p.s.—13,000 c.p.s Bass resonance, 
45 c.ps &4.7.3 TAX PAID 
4.F. 1214 (15 ohms only) 12in. unit, incorporating 14,000 
gauss magnet Handling capacity, 15 watts. Frequency 
tespanse. 25 c.p.s.—14,000 c.p.s. Bass resonance, 39 


c.p.s. Diecast chassis #9.15.6 TAX FREE 
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FOR 
RELIABLE 


Frequency Range, 2,000—20,000 ke/s 


Our range now includes crystals for close tolerance requirements 


ENQUIRIES ARE INVITED FOR OVERTONES UP TO 60 MC/S, 


CATHODEON CRYSTALS LIMITED 


LINTON - CAMBRIDGESHIRE + Telephone LINTON 223} 
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FLEXIBLE 
REMOTE CONTROL OUTFITS 


Our experience in the industrial field has indicated that there is a definite need tor this type o! 
outfit offering tacilities for making prototype flexible remote controls as required. 

The two gauges of Remote Control flexibie shafts in thes: outfits cover the ranze o} torque load- 
ings required for « volume controls « ali typeu of wave change switches « condensers 
e all controis likely to be met in electronic, radio and television equipment. 

The outfits are reasonably priced and comprise: 

No. 130 (.130 in. dia.) for remote controls up to 4 in, length......... . 0 
No. 150 (.150 in. dia.) for remote controls up to 6 in. length......... £7.10.0 


(For use without flex'ble casing) 


oul 


€O OFf CREAT Hmivare tivo 
INWDBUBTRIAL DIVISION 


The S. 5. White Compeny will 


me eponeatl BRITANNIA WORKS, 25-31 ST. PANCRAS Way, 
spec e catiem. 
LONDON, N.W I. Telephone : EUS.on 5393 


A deteiled Ports List « eveilebte 
upon request. 


[ er S 
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THE THIRD in A SERIES IN THE INTERESTS OF A BETTER UNDERSTANDING OF VIBRATION TECHNIQUE 


~ do you know... 


that a vibrator can be hung from a 
structure and operated as a seismic device | 


* In most applications of structural testing the vibrator is mounted firmly on the 
s ground and the force is transmitted by a coupling shaft. If an extra stiffening 
. suspension is fitted to the vibrator, the driving spindle can be clamped to 
* the structure so that the weight of the vibrator hangs seismically on the 
” suspension. Mounted in this way, forced vibrations can be excited at frequencies 
m down to the natural frequency of the suspended vibrator (say 10c/s). 
. The illustration shows this method applied to a motor car body and could 
- also be applied to other structures such as bridges where the height from 
a the ground would introduce difficulties if a coupling shaft were used. 
e The body of the vibration generator is then free to move up and down and 
a the reaction of the inertia force is imparted to the structure 
" ; 
Write for reprint of article in ‘ The if you have a vibration problem— 

, Motor’ june 15th 1955 on “ Te.ting 

avs for Noise and Vibration’ fatigue testing, torsional or flexture testing or struc 
* tural investigation — consult Goodmans first, The 
- Goodmans Vibrator Range includes models developing 

+. 500 lb, to a midget with force output of +-2 lb. 

© 


bnical data from “Vibration Dept. WV” 


Goodmans Vibration, boncraters — 


GOODMANS INDUSTRIES LIMITED AXIOM WORKS WEMBLEY MIDDX . Tel: WEMbley 1200 (8 lines) 
GOD) 
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CONSTANT VOLTAGE TRANSFORMERS IN RESEARCH 
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| SOOIUM CHLOROPHYLLA f* 
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Pe rcentage Concentration....7 


CONSTANT VOLTAGE required! 


The Physicist tells us that with an electrical light 


source 


Intensity oc (Volts)’ 


Hence in all photometric devices as used in spectroscopy 
analysis, it is essential that a reliable stabilized voltage 
supply is available. The research chemust turns to 
“Advance” Constant Volrage Transformers to 


tulhl ‘this need for which they are so 


admirably suited 


The tlus*ration of 
spectrophotometer by courtesy 
) Unicam Instruments 


Full details given in folder 
W284, gladly snt on 
request 


CONSTANT VOLTAGE 
TRANSFORMERS 


—————— ADVANCE COMPONENTS LTO 
MARLOWE RD., WALTHAMSTOW, LONDON, E.17 
Telephone LARKswood 4366 
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Introducing the Dual-throated Port principle 


‘TANNOY ’ HIGH FIDELITY 


DOMESTIC LOUDSPEAKERS 


TANNOY PRODUCTS LIMITED. Practitioners in Sound 
West Norwood - London 
The loudspeaker enclosures in this new 
range are designed to take full advantage of 
the outstanding performance of Tannoy 
Dual Concentric Loudspeaker Units. For the 
first time the dual-throated port principle is 
employed, marking a notable advance 
on the more orthodox type of reflex cabinet. 
Both corner and side wall models make 
optimum use of the additional acoustic 
loading offered by walls and floor. 
Styling is modern but restrained and a wide 
range of carefully chosen veneers is available 


+ $-€-27 - Gipsy Hill 1131 


to blend with any furnishing scheme. Cabinets 


are hand-polished and fitced with tygan 
plastic fabric coverings—acoustically superior 


to cloth or metal, and easily cleaned 
with a damp sponge. 


LANDSOOWN 


Height 2'-6", width 3'-0", depth |'-5" 


CANTERBURY 
Height 3'-i", width 2'-1", front @ reer corner |'-5” 


YORK 


Height 3'-9)", width 2'-8", front to rear corner | '-104" 
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FINEST 
RECORD PLAYING 
EQUIPMENT 
IN THE 
WORLD 
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Ferranti Valves for FM/AM Radio Receivers 
The types illustrated are as follows: ECC85, ECH81, EF85, 
EABC80, EL8&4, EZ8o0, EM8o. 


FERRANTI LTD GEM MILL - CHADDERTON - OLDHAM ~*~ LANCS 
: ff RN HOUSE. 36 KINGSWAY, W.C.2 
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The Suflex H.S 


olystyrene capacitor 
Le ll hn On al 


SUFLEX and you have 


Automation is presenting 


new problems in design, and 


terminations are assuming 
anew importance. The 
single-ended Sufiex S.E. 


SUFLEX and 
type Capacitor may be 


7 
“ate / ‘ iniatwrcatton Js 


/ Miniaturisation leads to all-round 


economy and clean layout. The 


/ 
Sufiex H.S.M. type Capacitor / 
= gives first-rate electrical 
~~ performance and continues to 
\ fit into rapidly diminishing = ~ "P 


SUFLEX and ; \ spaces / 450 volt) 
\ 


Cramsistors Me ak ai 


rransistors are upon us and demand 


the utmost miniaturisation, of 


course with lower voltages. The HSX. Ts 
\ Sufiex H.S.X. type Capacitor a ng om 
will play an important : 
4 / Lh ( progr 
part in I.F. and R.F. 
applications. 4 Sufli ¥ COMmponents Can 


play an important part 
in your new development 
May we co-operal vith 


YOu 1m their application 


and Sé nd YOu ampli 


SUFLEX | 
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Jou are there... 


The performance of a great orchestral work produces a picture 


in sound which taxes the finest reproducing system. Recreating 
this picture in the listener’s own home demands not only wide 
frequency response but, essentially, faithful transient response, if 
the performance is to be heard in all its natural colour and beauty. 

Suitably mounted and driven, R. & A. reproducers have all the 
attributes to * take you there,’ as many k ding set makers have 


discovered. 


& 


LOUD-SPEAKER MANUFACTURERS ro THE RADIO INDUSTRY SINCE 1930 


REPRODUCERS AND AMPLIFIERS LIMITED . WOLVERHAMPTON . ENGLAND 
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BASS AND TREBLE FILTER SLOPE 
VOLUME CONTROL CONTROLS Adjusting the filter cha- FLLTER SWITCH 
AND Compensation for the racteristic for the finest Setting the 
environment in which performance inherent 
ON/OFF SWITCH the equipment 1s used in the greqrenees filtering range 


\ 


PUSH BUTTONS 
Selecting radio, microphone 
or tape inputs 


PUSH BUTTONS 


Selecting playback characteristic 


QUAD II CONTROL UNIT — SPECIFICATION 


FREQUENCY RESPONSE: POWER SUPPLY: The unit cakes its power trom the main 
Cancel position amplifier 
Radio and Tape inputs : 20-20 000 cis within 0.3db. ie MFO va } Plus currents taken by eeney units which may be 
Microphone input: 20-18,000 c/s within | db be cones ced to sockets provide 
Pickup Input (R.2): Within O.Sdb of stated characteristics aximum power available from tuner sockets 


330 V 30 mA (each tuner) 


fi 
Ocher plugs, no eigatieens Senge 6.3V 25 A (cotal) The heaser supply is C.T. to chassis 


Bass and Treble controls: Within tdb of published curves. 


Filcer frequencies (ff): SKc/s, 7Keis 10Kc/s 4+ 250 c/s. F 
Filter slope: Level to 50 db/Octave V LVES: | « €F.86 (2.729 of 6267), | « ECC.83 (12AX7) 


(ECC.81, 830? or 12AT7 with changed bias resistor) 
INPUT SENSITIVITIES (for 1.4 V.rms output) BACKGROUND: 


Radio and Tape nternal impedance 100 KO: 100mvV. 
Microphone pa és 100 KO: 1 Smv 70 db or where applicable, approximately 6 db above equivalent 
Pickup to suit pickup in use, adapted by plug-in unit thermal noise of input impedance. 
DISTORTION (1.4 V output) MECHANICAL : 
All controls ‘level,’ Radio input or R.2 pickup input: 0.02% approx. Front panel Die-cast, stove finished silvered fawn, machine 
Least favourable arrangement of plugs and engraved 

trols less than 0.1% Knobs Aluminium, stoved matt brown, machine engraved 


Chassis and Cover: Steel, rust-proof processed, stoved steel grey 
The complete unit. electrically and mechanically is fully tropical and 
suitable for all climatic conditions 


DIMEN IONS: 10)" « 34° « 64" 


_ coustical WEIGHT : 71. new (3.15 Ke) 


details of the QUAD tt Ampli 
... for the closest approach to the original sound. 


ACOUSTICAL MANUFACTURING CO. LTD. HUNTINGDON, HUNTS. Tel: Huntingdon 361 


Tl lorwsesoer 1O<< tee ee Ee _— 


Oe eee 
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Marconi Three Channel 
- Telegraph /Telephone H.F. Receiver 
for remote contro! 


TYPE HR 51 


The Type HR §1 equipment is suitable for reception 


Power supply cumponents are housed in a 
compact bench mounting cabinet with the 
receiver. Access to all receiver controls and 


of telegraph or telephone signals on any one of three the valves is by a hinged door, which pro- 
pre-set HF channels. It may be remotely controlled tects the controls from accidental interfer- 
for channel selection and fine tuning from a distance ence. Lamps indicating the selected channel 
of up to 10 miles. Control can be over the same are visible through an aperture when the 

; door is shut. Further access is by removable 
wires as carry the AF signal output or a separate pair, panels. The HR 51 is also available for rack 
provided the control circuit does not exceed 1000 mounting with associated equipment. The 
ohms loop resistance. The receiver can be used to remote control unit, not shown here, is 
operate a recording unit such as the Marconi HU 11. culeetie for bench ec cack mounting and 


: , requires connection to a mains supply point. 
Two may be connected for diversity reception, 


feeding a recording unit such as the Marconi HU 12 


Over 80 countries now have Marconi equipped communications systems. Many of 
these are still giving trouble free service after more than twenty years in operation. 


Lifeline of communication 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 
Surveyed, planned, installed, maintained 


Partners in progress with The *ENGLISH ELECTRIC’ Company Limited 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, erry 
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i Fi—the new sound 
in home entertainment 


Cantate HIGH FIDELITY LOUDSPEAKER SYSTEM 


The PYE CANTATA is an attractive complete high fidelity loudspeaker system for home use. It com- 
prises a high quality 12” unit acoustically mounted in a special multiport reflex enclosure, heavily 
braced and lagged to give an extremely smooth bass response — with no cabinet vibration or rattle. 
The CANTATA can be used in conjunction with any high quality amplifier such as the PYE PF91. 
The highly polished walnut cabinet has been specially designed to fit tastefully and unobtrusively into 
the home of today. 


Pye Corporation Pye-Canada Led., Pye (ireland) Led., Pye Radio & Television 
of America, Ajax, Dublin, (Pey.) Led., 
270 Park Avenue Canada Eire Johannesburg, 
New York South Africa 
Pye (New Zealand) Lid Pye Pry. Led., Pye Limited Pye Limited, 
Auckland C.| Melbourne, Mexico Tucuman 629, 
New Zealand Australia City Buenos Aires 


Za es 2 ee. ee °o F cA MBRiItiODOG € 
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precision Helays 


_ 


An extensive range 
of standard types 
always avaiiabie 
for prompt delivery 


SPECIAL TYPES 
DESIGNED TO SUIT 
YOUR NEEDS 


\ 


METHODS.” 
Mares TD (50100 


——eee ee SIGNER GE  FOT TT) LTD (5655 
+ peciarist | yong , 
RLORENOWNED nes OF RELAT® NS (OF STEVENAGE ) 
ree vv" . as of AL ee ~ ete 
nit MANUFACTURE at 13 ye 
Now FREE fo all / 
THE E-M TECHNICAL ADVISORY SERVICE 
Re v 
ox, tl 
i n sk 
Full technical data We theret: pec ' wi 
and illustrated leaflets resources of cal knowledg: Al expe 
promptly forwarded the specialist tech \ r Relay D 


on request ! 


ELECTRO METHODS LTD. 12-56 GAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780 
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Model 1433 Voltage Calibrator 


Primarily designed for the calibration of input voltages applied to Cathode Ray 
Oscillographs, this Unit will be found invaluable in any application where an accurately- 
known and continuously variable a.c. source at 50 cycles is required. 


Any voltage from 3 millivolts up to 100 volts is attainable, the output of the 
Calibrator being read directly on the scale of a first-grade 4 in. meter to an accuracy 
of better than 5% 


Provision is made to allow the unit to operate with one side of its output at 
earth potential or at any reasonable level above or below earth by an external 
biasing arrangement 


4 ; , 
‘ Write for illustrated leaflet to :— _ 


a ] 
COSSOR instruments umirep — * 


(Dept. 1 ) COSSOR HOUSE- HIGHBURY GROVE-LONDON- 4.5 
TELEPHONE: CANonbury 1254 (35 lines) 
TELEGRAMS: COSSOR, NORPHONE, LONDON 

CABLES: COSSOR, LONDON 


Z ot WN ae 
' eT ms vray Gia. see ee bo pee 
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=~ SOLDERING IRON 


\ANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 


%e Heats up from cold in 6 seconds—by a light thumb 
pressure on the switch ring 


¥%e When not in use, current is automatically switched 
off—thus greatly reducing wear of copper bit 
Electricity consumption is correspondingly reduced 


% It is 10” long, weighs 3} ozs., can be used on 2°5 to 
6-3-volt supply. 4-volt transformer normally supplhed 

% More powerful than ventional 150-watt irons and 
equally suitable for light wiring work or heavy 
soldering on chassi 


% Simple to operate, ideal for precision work. Require: 
minimum maintenance at negligible cost. Shows low- 
est operating cost Over a period. 


% Can be used from a car battery. 


It is by far the most efficient and economical soldering 
iron ever designed for test bench and maintenance 
WOrKkK. 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weight, versatile 
iron is eminently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal stand-by soldering tool. 


The Superspeed soldering iron is available WOW 


Write for full particulars, including guarantee terms 
and free trial facilities, to the sole concessionaires in 
this country — 

ENTHOVEN SOLDERS LIMITED 


(ndustrial Equipment Division), 89 Upper Thames St., 
London, E.C.4. Telephone: MANsion House 4533 
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Second Way, Exhibition Grounds, Wembley, England 


Telephone: WEMbley {212 Telegroms: BEECEECEE 
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<> OSCILLOSCOPE | wee 7: 


AND 


OSCILLOSCOPE CAMERA wee 78 


ee eee - Se ee . 


THE OSCILLOSCOPE TYPE 723 is a general purpose instrument 
with a flat frequency response from D.C. to 5 Mc/s. Special 
features include an Automatic Brilliance Control, adjustable 
E.H.T. volta ses, Time Base speeds up to 10 cms per microsecond, 
automatic synchronisation limiting, instantaneous shifts, and a 
versatile Auxiliary Amplifier. 


The instrument utilises a vertical cathode ray tube with a 4in. 
flat screen, viewed through a surface-aluminised mirror. For 
recording purposes the Oscilloscope Camera Type 758 is mounted 
permanently above the Oscilloscope, and photographs are taken 
by withdrawing the viewing hood and photographing directly 
downwards through an aperture thus exposed in the top of 
the instrument. 


Y¥ Piate Amplifier: 


Input: Balanced, Unbalanced or Differential 
Frequency Response: -.2 db from D.C. to 5 Mc/s. ; 
Overload: Over 5 cms at 4 kV. E.H.T. voltage. | 
Time Base: 
Range: 0.5 second to | microsecond. rs oes 
Operation: Repetitive or Triggered. 
£.H.T. Voltages: 1, 2, or 4 kV. 
Dimensions: 19in. wide, 2\in. high and 
Bhin. deep. THE OSCILLOSCOPE CAMERA TYPE 758 is de- 
Price: £160. signed specifically for use with Airmec Oscilloscopes. 
lt may be used for single shot photography or 


continuous recording, and a motor with variable 
speed gearing is included for the latter purpose. 
The cassettes will accommodate !00 feet of 35 mm. film 
or paper and a footage indicator shows the amount of 


film used. 
Film: Standard 35 mm film or paper. 
Film Speed: 0.5, 1.5 and 4.5 ft. per second 
Lens: The camera employs on [/3.5 lens. 
Dimensions: 19in. wide, 7in. high and Bhin. deep. 


Writing Speed: Using a fast film and an E.H.T. voltage 
of 4kV on the Oscilloscope Type 723, 
the moximum writing speed is approxi- 
mately 20 kilometres per second. 


Power Supply: The camero operates from 200-230 volt, 
50 c/s mains. 


Price: £100. 


Full details of these or any other Airmec instruments will be forwarded gladly upon request. 


A 
L I M I rT 


E D Telephone ; High Wycombe 2060 Cables : Airmec, High Wycombe 


a 
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‘Frequentite’ is the most suitable insulating material for all high frequency 

applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport |||. Telegrams: Steatain, Stourport 


$7.76 


42 
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20 Mc/s FREQUENCY MONITOR 


The Automatic Frequency Monitor (20 Mc/s) 
is but one of a series of high grade monitors 
now in course of manufacture for the accur- 
ate measurement of frequency. 


Employing hard valve techniques throughout, 

it will measure any frequency in the range 

10 c/s to 20 Mc/s to an accuracy within 
I part in 10°, 


The result, in decimal notation, is presented 
on eight panel mounted meters each scaled 
from 0 to 9 and the unknown frequency is 
automatically remeasured every few seconds. 


This new equipment presents a considerable 
advance in frequency measuring techniques 
and apart from normal laboratory applica- 
tions, is ideally suited for incorporation in 
production testing routines. 


Full technical information on this and other 
frequency measuring equipment is available 
on request. 


CINEMA 


A COMPANY WITHIN THE RANK ORGAN SATION LIM TEO 


WORSLEY BRIDGE ROAD ‘ LONDON * §.6.26 
HITHER GREEN 4600 


SALES AND SERVICING AGENTS 

Hawne & Co. Led., 59 Moor St. Birmingham, 4 

Atkins, Robertson & Whiteford Led., 100 Torrisdale Street. Glasgow, 5. 2 

F. C. Robinson & Partners Led., 122 Seymour Grove, Old Trafford, Manchester, 16 


DecemBer, 1955 Wire.ess Wor_p 33 


PRECISION “4 Adel 


4 SPEED TRANSCRIPTION UNITS 


Engineered by Swiss Master craftsmen 
for the discerning listener 


With variable speed 
adjustment and introducing the’ 
NEW UNIQUE groove 


tocation device. 


OTHER MAIN FEATURES 


@ Speed continuously variable trom above 78 r.p.m. to below |6 r.p.m. Pre-set adjustable “ click-in " 
itions for 78, 45, 334 and {6 r.p.m. 
hese features are invaluable for: 
Playing old celebrity discs requiring speeds above 78 r.p.m 
Tuning record pitch to a musical instrument. 
Correcting for mains frequency variations 


@ Accurately balanced heavy precision mede turntable eliminates Wow and Flutter 
@ Unique VERTICAL EDGE-DRIVE PULLEY principle eliminates Rumble 

@ Less than |% change in speed for up to 13% change in Line Voltage 

@ Large resilient 4-pole constant velocity motor. 


@ External ad'ustment provided ‘or precision diecast arm with pluv-in shel! Fitted as standard on models 
GL50-3, GL50-4 and GL56 with the superb Goldring Variable Reluctance Cartridge No. 500. 


Diamond Styli now available at £3.15/0. P.T. £1/4/6. 


Type GL50-4 Four speed. Price £151 3’0 Type GL55 Four speed. Price £121 2’'0 
110-250 voits, 50 cycle. 2/7 10-250 volts, 50 cycle less pick- PT. aati 
up and arm 


Type GLS6 Four speed. Price £1 6'16’/0 
Type GLSO-3 Three speed. Price £1 511 5/0 110-250 volts, 50 cycle with pick- P.T, £5/92 
100-250 voits, 40-60 cycles PT €8/27 up arm and cartridge number 500. 
The above are not fitted with groove location device. The above have groove location device. 


Sole Concessionaires for Great Britain and the British Commonwealth 


GOLDRING Manufacturing Company (Creat Britain) LTD. 


486/488, HIGH ROAD, LEYTONSTONE, LONDON, E.iI. LEYtonstone /252 & 108! 
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me W and improved models... 


now available from stock 


TWO-SPEED MULTI-PURPOSE 
TAPE RECORDER 


The most compact tape 
recorder using 7in. spools 
-IDEAL for PRE-RE- 
CORDED TAPES. Two 
hours’ full playing time 
at 3}in. per sec. Fitted 
in handsome two-tone 
suitcase with attractive 
gilt fittings. 


Comaplete and ready for use with high 
GNS fidelity desk microphone and 1,200/t 
. speol of Emitape 
Buy on the M.O.S. 
personaccrenite.an| The EDITOR SUPER 


Send 15", deposit with order, TWO-SPEED TAPE RECORDER 
balance spread over any A de-luxe version of the “‘ Editor.”” Many 
period up to 18 months or additional facilities yo “ mixing *’ of 

, inputs and monitoring and other technical 
2 Cae See Sree volinemente. Fitted in padded simulated 


crocodile case. 


The Custom Built 


Burgoyne 8.6.1 
RADIOGRAM CHASSIS 


Every feature you have always wanted in 
this 8-valve superhet Radiogram Chassis 


DD ans. 


Complete with desk 
microphone and spoo/ 
of Emitape 


BRIEF SPECIFICATION 


% lIluminated full vision coi- / 
oured tuning scale 11 jin * Heavy gauge steel chassis 
é6hin specially treated against 
corrosion. 
& 8 valves- 6Co oP 5, 68.020, t Special mains transformer 
oe 2)-6P 25, , om with smoothing circuit re 


duces hum to «4 minimum 
% Separate bass and treble Speech coil impedance 3 or 
controls for cut and lift 15 ohms. 


o 


*% Wave bands 16-50, 190-550, *% Extension speaker sockets 
1,000-2,000 metres *% Size Yin. high i3in. TWO 
*% Magic eye tuning indicator wide x Sin. deep—chassis 5 
and precision flywheel tun- height 2}in YEARS 
ing 
*® §& watts push-pull output GUARANTEE 


*% Clear long distance recep- ) ) or 334%, deposit, bal 
tion GNS. over 12 or 18 months 


Buy all your equipment on the M.O.S. PERSONAL CREDIT PLAN 


«+e MAIL ORDER SUPPLY CO. 


The Radio Centre 
33 Tottenham Court Road : London « W.!i - Tel: MUS 6667 
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Hi-Fi Models 


The Hi-Fi versions of the popular Editor 
and Editor Super dual track recorders have 
in addition to the built-in Sin. speaker, a 
10in. high flux loudspeaker fitted in the 
detachable lid, which can be used remotely 


in any position 


This additional feature gives great tonal 
quality, very high fidelity and a wonderful 
dynamic range from maximum brilliance 
to rich bass 


% ideal for public address, meetings 
dances, concerts, etc. 


*% 'deal for use with pre-recorded tapes 


Suren Hi-Fi 60 gns. 


Editor Hi-Fi and Editor Super Hi-Fi have these features in common: 


Two speeds, 3}in. and 7hin. per sec Size overall lltin. = 16fin. * I2in. For 

A.C, mains 250 v. Easily removable chassis on unique steel frame. Magic-evye 
a indicator. Editor Super Hi-Fi has additional features such as mixing and 
monitoring facilities 


Editor Hi-Fi (leathercloth suitcase, glit fittin ocd ... 49 gns. 
Editor Super Hi-Fi (padded simulated crocodile case) 60 gns. 


Prices include microphone & spoo! of Emitape. 


Connoisseur of 


good music? 
pend = 
This is your Tape Recorder! 
4 
Playtime Plus E 
The most versatile tape recorder in the world—so simple even BH 
a child can operate it. Completely self-contained for recording ae Building your own? - 
and playback. Pull hour’s playing time. Single joystick If you are building or modernising your own : 
control. equipment you must have a BURGOYNE 
Continue th Us eal te 35 gns. DECK. ‘Two speeds and ideal for Pre-recorded ~ 
m<eventnanns dntiitaictenntan etiam daiaet ia Aidit Tapes . 
BUY ON THE M.O.S. PERSONAL CREDIT PLAN : 
Send 15°, deposit with your order, P BURGOYNE 


remainder qpoced over i 
any pans « Pe od oe SS eee —<—- Two-speed Tape Deck £13.19.6 - 

thi are ° : 
the M.0.5. Personal Credit Plan. Credit = Terms also or 15% deposit, bolence over 12 & 


available. Repayments by 9 equal 8 or 18 months ; 
HAYLIE A 


Send for details 


. ee MAIL ORDER SUPPLY CO. 


The Radio Centre 
33 Tottenham Court Road * London - W.I - Tel: MUS 6667 
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REAL HIGH FIDELITY at modest cost. . 


Wimeiess Worip 


DecemBer, 1955. 


© Manufacturer-to-Consumer policy saves you at least one-third cost! 


We are now specialising in the supply of units for making up high- 
eproducing Equipment for use in the 
Home, srnal! a, Sects and Gramophcne Societies and singie 


fidelity Radio and Record-r 


leek 


g equipments and radio 


Our Chief ss" we is operating a Technical Guidance Service, 


is available daily, 


rams. high quality equipment for 


including Saturdays, from 10 a.m. to 6 p.m., or 
will deal with enquiries by return of post 
Catalogue and Supplement will be a great boon to those desirin 


Our new illustrated 


diture. Send two “ue 


stamps for your copy now. 


it may well ‘save you pounds. 


Ne. 1 “SYMPHONY” AMPLIFIER is 2 3-channe! 
ram/Radio Amplifier with astonishingly flexible 
tone control. You can lift the treble, the bass, or—and 
here is the unique feature—the middle frequencies to 
suit your own ear characteristics and the record or radio 
rogramme being heard. it is thus possible to arrange 
the frequency-response of the amplifier to a curve equal 
Opposite to the resultant curve of the other items in 
the chain so that what finally registers in che brain is as 
per original. This flexibility of control is even more impor- 
tane than the nominal linear resp of the piifi 
as the pick-up, speaker, etc., are not linear. Independent 
Cut is also ficced and special negativeteedback 
circuit employed, The Amplifier can accommodate a wide 
variety of records from old 78s to new LPs. Input is for 
all types of pickup of 0.1 v. output or more and there is 
full provision (and power) for Radio Tuner. it is available 
to match 2/3 or 15 ohms speakers. Price: 11 gns. (carriage 
5/-). Ficted in portable Sceel Cabinet, 2 gns. extra 


Neo, 2 “SYMPHONY” AMPLIFIER as No. 1 but 
with 10-wact Push-pull triode output and triodes through- 
out. Weden mains and output transformers and choke 
Output tapped 3, 7.5 and 15 ohms. Full provision and 
power for Tuner. Competes with the most expensive 
amplifiers on che market yet costs only 16 gms. (carriage 
5/-). Fitced in portable Sceei Cabinet 2 gns. extra 

, 


‘SYMPHONY AMPLIFIERS with REMOTE 
CONTROL. Both the above model Amplifiers are 
available with all controls on «a separate Control Pa 
with up to 4 ft. flexible cable which simply plugs into the 
amplifier. Enables the Amplifier proper to be sat in the 
bottom of a cabinet whilst the controls are mounted 
conveniently higher up. Extra cost 2 gnes. 


STUDIO AND DECCA “SYMPHONY” AM- 
PLIPIGRS, Models 1 and 2. These amplifiers possess 
ali the facilities of the above standard models cogether 
with valve amplification stage and precise tone correction 


grove (separace for Sed. and L.P.) to match the Studio 
Type “P” or Transcription and the Decca XMS Magnetic 
js respectively Prices: No. 1, 13 gne. No 
16 gms. Carr 


“SYMPHONY” RADIO 
PEEDER UNITS 


Se 1 “SYMPHONY” TUNER. A TAF. model 
Someeet for the quality reception of local stations. 
pS ity is adequate for amplifiers of the highest fidelity 
Infinice impedance detection. Controls: gain, 
wave-change and radio/gram switch. liluminated engraved 
lass diel. Latest miniature valves. Overall dimensions: 
in. wide x 6in. deep x 6in. high Power required: 
6.3 v. ac 1 amp. and 250/300 v. ac 15 mA. Price €7/7/-. Carr. 
and pkg. 5/- 


Ne. 12 “SYMPHONY” SUPERHET TUNER. 
Three wavebands, advanced circuit, very newest valve 
types, floodlit glass dial with bronze escutcheon provided 
Suitable for use wich che tei amplifiers. Overall dimen- 
sions: 12in. wide «x Shin. high = Tin. deep. Controls 
onjofl/gain, radio/gram, wave-change and tuning. Dial 
cut-out: Bin. x 4}in. either horizontally or vertically (state 
which required), Tuner can be readily mounted at any 
. Requires 6.3 v. ac 1.5 amp, and 250/300 v. at 20 mA 
G00/it/- Carr. and pkg. 5 


No. 27/V8 VARIABLE-SELECTIVITY SUPERHET 


TUNER. As No. 2 but incorporating on the wave- 
change switch an extra position for radio, givins TAF 
bandwidth. Price 13 gms. Carr. and pkg. 5/- 


NEW MODEL PORTABLE RECORD PLAYERS 
We are pleased to announce the entry on to the market 
of two “Symphony” Record Players designed to represent 
the greatest valve in this line ever offered. Model No. 1 
contains the Collaro d-speed single record playing unit 
AC3/5$4 and model No. 2 contains the Collaro Auto- 


changer RCS4. They are available with either Type “O 
insert, “PP insert or transcription insert. Prices (in 
attractive Rexine case), No. 1 €10/19/6. No. 2 €14/19/6, 
Carr. 7/6. Transcription insert 6/9 extra 


COME ANDO HEAR the above amplifiers, Tuners 
and Gram units playing through a variety of loud- 
speakers in appropriate Acovetic Cobinets in our 
Showroom, They include Wharfedole, W.B. and 
Goodmans etc The experience ond information 
gained will save you time, money ond trouble. 


@ “Symphony” No. | 
F.M. TUNER 


We ore pleased to announce that after extensive 
research our new High Fidelity F.M. TUNER has been 
placed on the market and is available for immediate 
delivery from stock. it incorporates the latest type 
of permeability-cuned coil assembly of advanced 
design housed in die-cast protective anti-radiation 
shroud. The Tuner employs the most modern types 
of valves newly developed especially for F.M. circuits 
—€CC85S, 2 x EF89, E891 

The efficiency of the general circuit ensures extreme 
sensitivity and a very high music-noise ratio. The 
output impedance is 4 megohm, rendering it suitable 
for feeding into any normal amplifier inciuding those 
of the Highest Fidelicy class 

A volume control is incorporated to adjust for varia- 
tions in signal strength and amplifier 
A radio/gram. selector switch and pickup socket 
are also incorporated, and the unit is readily linked 
to an AM. Tuner without external changeover switch 
The slow-motion tuning drive is especially smooth and 
free from backlash and the giass dial is illuminated 
Overall size is: 9in. wide x 6in. deep x Gin. high 

The power requirements are: 6.3 v. at 2 amps. and 
250 v. at 40 mA. Our model FMI Power Pack is ideal 
for providing this power and has capacity for the 
average A.M. Tuner as well 

The price of this high grade F.M. Tuner is only 14 gns 
tax paid, and the Power Pack €3/7/6 extra if required 


nput sensitivicy 


CURRENT GARRARD, 
PRODUCTS AVAILABLE FOR IMMEDIATE 
DELIVERY FROM STOCK AT PRESENT. 


MODEL. TA 3-speed unit, wich plu sade turnover head 
ne GC2, €10/16/-. or with Acos HGP 33 or 37 heads, 
4£10/14/-, or with ewo separate high fidelity Acos HGPIS 
heads, €12/17/-. Unit less heads, €8/11/-, o058c 2/6. Heads 
42/3 each. TA now also available with Collaro Studio “O"”’ 
or “P"’ head, 11 gns. Head only co fic TA, £3 


MODEL TB as above, but with lor 
heads, €8/11/-, post 2/6 

Heads to fic this unit: Decca XMS 
30/-. Acos HGPSS, 42/3. Garrard 
28/-, miniature magnetic low 
magnetic high impedance, 38/- 


MODEL RCBIOM AUTOCHANGER. (SPECIAL VER 
SION). We recommend this as being the most mechani- 
cally perfect Auto-changer on the market, and with 
absolute minimum motor noise—approaching Transcrip- 
tion quality. Price LESS HEADS €15/S/-. Price with 
short pickup arm and Garrard GC2 or Acos HGP37 
turnover pickup Head €17/7/6 or wich full-length Decca 
arm and Complete with two Decca XMS Heads €£20/15/- or 
with two Decca crystal Heads £18/10/- or two Acos Hi-g 
Heads 419/10/-. Stylus pressure accurately adjusted 
before despatch 


COLLARO 4 G.S.R. 


‘“g pickup arm. Less 

54/6, Decca Crystal 

Standard Magnetic 

impedance, 28/-, miniature 
Post on heads 1/- 


STOP PRESS 
We can now supply the above ficted with Collare Seudio 
“©” or “P” cartridge for €18/S/-, or with “PX” crans- 
cription cartridge 6/9 extra. TA with Scudio “O" or "P”, 
tt gens. 


HIRE PURCHASE racitirties 
NOW AVAILABLE on orders of £12 or over 
Send one-third deposit with order, balance over 6 or 


12 monthly instalments State which required 


NORTHERN RADIO SERVICES 


11, KINGS COLLEGE RD., ADELAIDE RD., 
LONDON, N.W.3. = Phone: PRimrose 8314 
Tubes: Swiss Cottage and Chalk Farm 

2, 13, 31, 143, 187 


Buses 


“SYMPHONY” BASS AE- 
PLEX CABINETS. Fully finished 
in figured walnut, oak or mahogany 
12in. speaker model, €11/10/-; 
10in., E91; Bin. €10/10/-. Carriage 
according to area. Each size gets 
the best possible response out of 
appropriate size speaker and pro- 
vides full, rich bass 


TREBLE GAFFPLE veneered to 
match, for mounting treble speaker 


in twinespeaker outfits, optional 
extra, 50 -. 
“SYMPHONY” BASS A&E- 


PLEX CABINET KITS. A: above 
but unveneered and less grille and 
moulding. 30in. high, consist of fully- 
cut fin. thick, heavy, inert, non- 
resonant patent acoustic board, 
deflector plate, felt, ali screws, etc.. 
and full instructions, Bin. speaker 
model, 85/-; 10in. speaker model, 
97/6; 12in. speaker model, £5/7/6. 
The design is the final result of 
extensive research in our own 
laboratory and is your safeguard of 
optimum acoustic results Corriage 
7/6. Ready built, 10/6 extra. 


GOODMANS CORNER CAB 
INETS for the AXIOM 150 Mark 
2 manufactured by us to Messrs 
Goodmans’ specification and ap- 
proved by Messrs. Goodmans 
Height 44in. Price: complete kit 
in plain board and tin. thick 
felt, 8 gre. ready built, 
10 gns. Finished in figured walnut, 
16 gns. Other veneers to order 
Carriage extra according to area 
Quotation by return 


CONSOLE AMPLIFIER 
CABINETS. 33in. high, lift-up 
tid with piano hinge, take Tape 
Deck, Grarn Unit or Auto-changer, 
Amplifier, Pre-Amplifier and Radio 
Feeder Unie finished medium 
wainut veneer. De Luxe version, 
price 11 gns. Oak or mahogany 
veneers 20/- extra. Special finishes 
to order, Carriage according to 
area, we vill quote by return. 


COLLARO 1-SPEED SINGLE 
RECORD UNIT ACI3/5S4 and 
COLLARO }1-SPEEO MIXED.- 
RECORD AUTOCHANGER 
RCH. Both above fitted with 
either Studio Type “O” or 
Studio Type “P” pickup heads 
with permanent sapphire styli 
Prices: €8/18/4 and €13/4/2 respec- 


tively Transcription cartridge 
6/9 extra 
TRANSCRIPTION UNITS IN 


sTOCK 


COLLARO 2010 less pickup, 
£14/4/2; with Studio pickup and 
transcription cartridge €18 1) 


LENCO GLSO 4-speed, con- 


tinuously variable from above 
78 rom. w below 16 F.p.m. 
Special autostop Price with 


Very High Fidelity crystal head or 
Golding variable reluctance head 
€20/17/6 


LENCO GLSS as above but with- 
out pickup and Autostop and fitted 
with special devica for Groove 
Location and knob which complete- 
ly disengages drive wheel. Suitable 
for use with any Pickup including 
the best. Price £16/14/-, 
CONNOISSEUR 
speeds £27/2'6. 


GARRARD 301 }-variable speeds, 
«25 /3/6. 


3-variable 
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aferCel | T. rectifiers 


from 125V 30mA 
fo 250V 300mA 


Specially designed for use in domestic Radio & Television 
receivers, these miniature rectifier stacks have an established 
position with manufacturers to whom reliability, small 
dimensions and low costs are important. 


Ge 


FEATURES 
@ instant starting no warming-wp @ Withstand everionds such as 
aegies charging current of de-tormed 
@ Uniimited instant overioaa —«*t#trolytie capacitors 
@ No limit to size of reservoir @ Low heat dissipation 
capacitor © Practically indestructible in service 


@ Simple mounting-—no vaive holder @ Simple wiring two connectors 
only 


@ Small size... tow weight 
@ Leow cost 


SELENIUM 


RECTIFIERS 


Srandard Telephones and Cables Limited 


Registered Office Conneught House, Aldwych, London, W.C.2 


RECTIFIER DIVISION: Edinburgh Way, Harlow, Essex. Telephone: Harlow 2681! 
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Or 
NEW SUPER 3 | %Scpiember, 195. 
, ) 
| have i 
Caref; . f 
I Yo ull 0 the re o 
Jarly repurt on Im- U ki . Sults wi; 
proved H.F. unit for aM Very pj te €d from 
frequencies above Suc &< da ! satisg 
3,000 c/s. and tan, 3’ h 
think 9. purines pene 
P 1K as hav e rep 
0rns, Woody, Yer hearg 
w. 
SPECIFICATION “ A Natura] re “tc., 
Weight 2lb. 130z ‘ Poli upe 3 tenn for 
Diameter 3}in M sh,” for Want fo 
Cone diameter 2}in “ Oving oF of a be 
Baffle Opening 3in. diameter. Peaks Ones 


Flux Density over 13,000 gauss 
Total Flux 54,000 


) use 

Power Handling Capacity 5/6 — h ith itself and 

watts above 1,000 c/s roost e: Oduce g 
Weight of cone and coil m- are we b N ¢ac 

assembly 1} grammes. Nyho in aCk whera 
Impedance 2/3 or 8/10 ohms. and feq’” Ut Spe er unit 
Price £6/13/3 including Pur- even to’, Produce 4 Ver ®» Pro 

chase Tax listener “Fitical hnic I] 


| 


The Super 8/CS is an ideal middle speaker 
in three-way systems, and also gives excellent 
results as a single speaker with cabinet or 
baffle mounting. The Super 8/CS/AL is 
recommended as the treble unit in a two-way 
system, and also for use as a single speaker 
in reflex enclosures where the improved HF 


response from the aluminium voice coil is an 
advantage 

Alcomax III magnet 

Flux density over 13,000 gauss. 

Total flux 54,000 lines 


Super 8/CS supplied with speech 
coils impedances 2/3 ohms or 12/15 ar Og a g 


ohms., £6.13.3 including Purchase 


Tax. WIRELESS WORKS LTD. 
Super 8/CS/AL with speech coil 
2/3 ohms or 8/10 ohms only, IDLE - BRADFORD - YORKSHIRE 


£6.19.11 including Purchase Tax Telephone: idle! 235/6 (2 lines) Telegrams: Wharfdel, idle, Bradford 


s pel x = 
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l 
FleXibility 

I 


. Frequency range 1.5 Mc/s to 12.5 Mc's. 


i 
FleXibility 
! 


R.t., M.c.w., c.w. and public address 
services. 


FleXibility 


i Choice of built-in power supply units 
i for 12 or 2V battery, a.c. or dx 
mains, 


FieXibility 


Eight crystal transmitter frequencies 
with preset tuning. 


FleXibility 


1 Easily transported—quickly installed 


! 
FleXibility 


is the keyword to the design of the new 
Mullard 40 watt H.F. Transmitter 
Receiver, the GNE.510. With its wide 


frequency coverage, interchangeable 


power supply units and comprehensive 


services the GNE.510 is eminently suitable for medium distance com 


munication in a variety of fields; it can be operated as a fixed station oras 
a temporary link from a vehicle. A leafiet giving a full description of this 
new transmitter/receiver is readily available from the addr>is below. 


" aimee MULLARD LIMITED 
ullard [Mullard | LQUIPMENT DIVISION - CENTURY HOUSF 


BHAFPTESBURY AVE LONDON wc2 


ELEcCTRONMI<C EQUIPMENT 


“uaet 


—i—r 
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MODERN MINIATURE VALVE PRODUCTION...an Q)segp series 


X-ray photograph of modern 


miniature valve, Osram LN 309 


Grid winding machine 


Precision tooling 


In high-grade miniature valve production, tooling is an art in itself. 
Closer clearances, finer gauge wires, even the electrodes themselves 
all require most careful handling. The assembly of Osram miniature 
valves is carried out by skilled workers under most favourable 
conditions. Every detail of production has been studied to make 
Osram miniatures pass the most 


exacting tests. This overall care 


from raw materials to the finished sra 


product — results in these valves 
being specified by discriminating VALVES 
designers. characteristically good 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY. W.C.2 
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TAYLOR INSTRUMENTS FOR RADIO, T/V, F.M. 
ALIGNMENT and GENERAL LABORATORY USE. 


TAYLOR SWEEP OSCILLATOR Model 92A 
For T.V. and F.M. Receiver Alignment 


Frequency-modulated oscillator designed for the rapid and 
accurate alignment of T.V. and F.M. receivers. Also suitable 
for checking band pass amplifiers. 

Prequency range: 5-250 Mc/s. 

Frequency demation; Continuously variable to approx. 15 Mc/s. 

Output: 40 microvolts to 2 millivolts conutinously variable 

Freq. Mod.; Substantially linear to 6 Mc's. 

Sweep width: Less than 10% max. sweep 

Sweep: Sweep voltage continuously variable to @ max. of 300 V.R.M.S 


CASH PRICE £30.0.0 Prompt Delivery 
Available on advantageous Hire Purchase Terms 


TAYLOR MULTIRANGE UNIVERSAL METER 
Model 88A 


A robust and accurate Multirange Meter is of special value to 
the Radio and Television Service Engineer. It has a §:nsitivity 
of 20,000 o.p.v. D.C. and 2,000 o.p.v. A.C 
Ranges; D.C. volt ranges from .1 to 5,000-V (25 Ky. by an external adap 
tor) 11 A.C. volt ranges from 1 to 5,000-V. 15 D.C./A.C. current 
ranges from 50 uA-10 amps 


Resistance; | ohm-5 megohms (50 megohms with external battery 
Automatic overload ptotection 


CASH PRICE £22.0.0 Prompt Delivery 
Available on advantageous Hire Purchase Terms 


TAYLOR VALVE TESTER Model 45C 


4 comprehensive valve tester which may be used to 
measure the mutual conductance of most types of 
British, American and Continental receiving valves. 
Measures for over 4,000 different valves. 


TESTING FACILITIES 


Mutual Conductance: Two ranges: 0-3 to m A/V and 0-15 m A V 

Cathode Leahage. Tests for Heater/Cathode insulation up to 10 

megohms, with heater hot. 

Emission. Rectifiers and Diodes may be tested for emission, 

Inter Electrode Shorts: Short circuits between clectrodes are 
shown on meter, 

Heater Continuity: Meter Indicates continuity of heater or 
filament 

Gas Tests; Press button “ gas tests shows abnormal positive or 
negative grid current. 

T.V. mabe adaptor to check most tubes can be supplied separately 


CASH PRICE £28.10.0 Prompt Delivery 
Available on advantageous Hire Purchase Terms 


© All Taylor Models are available on HIRE PURCHASE and 


SEVEN DAYS’ APPROVAL. You can now part EXCHANGE 
YOUR old Taylor Instrument for a new one. Write for full 
Cro details and Catalogue. 


ELECTRICAL INSTRUMENTS LTD. 
MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: Slough 21381 Cables: Taylins, Slough 
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Special ELECTRONIC APPARATUS 
for Industry and Government Departments 


42 


This specially adapted Special equipment such as this is regularly being 


12-channel electro- developed and produced by Ediswan for Industry 


encephalograph was and Government Departments 

supplied by Ediswan Ediswan Engineers have wide experience and they 

for electro-medical are backed by first-class drawing offices and 

recording in conjunc- factories accustomed to working to the appropriate 

tion with the “ man- Government specifications. 

carrying ”’ centrifuge Enquiries for this type of equipment will receive 
at the R.A.F. Institute of Aviation Medicine careful attention. 


ete R | : 


iring Cross Road, London, W.C.2 


Telegrams: Ediswan, Westcent, London 


THE EDISON SWAN ELECTRIC COMPANY LTD 155 ¢ 


Telephone. Gerrard 8664 Member af the A.E./. Group af Companies 
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HIGH GRADE INSTRUMENTS 


Left. B.P.L. Trans. Ranger \ 
portable Test Set with D.( 
Transistor Amplifier—1 megohm 
volt. 


Right. Pulse Height Valve Volk 
meter. 0-100 volts in 3 rang 
Model PV 812 


2hin. scale moving coil D.C. Shin. scale movi coil, * Pulscale " meter 4in. dia High torque moving ¢oil 
meter square flush mount- Centre zero meter. Round scale moving coil having portable meter Precision 
ing. Type 8.25 flush mounting. Type 8.35 70° are with a 9%in. scale grade to BS.49 

length 


Obmmeter for the rapid and direct 
measurement of very low values of 
resistance. Model RM.155 


Universal multi-range test set for 


Multi-purpose test set for simul- 
electrical and radio engineers 


taneous measurement of current 
and voltage 


Left. Breakdown Tester for mea 
suring the breakdown voltage of 
electrical components and insulating 
materials. Model RM.215 


Right. Universal Impedance Bridge 
covering a wide range of values for 
the measurement of resistance 
inductance and capacitance. Mode 
UB.202 


steno 


BRITISH PHYSI cL LABORATORIES 
Radlett, HERTS Tel : RADLETT $674-5-6 


London Stockist: M.A. SUPPLIES, 66, NEW OXFORD STREET, W.6.1 


amBrae 
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HIGH STABILITY 
CARBON RESISTORS 


iw., ¢w., }w., Tw. and 2w. types available at 1%, 2% 
or 5% Resistance Tolerance. 


Complete range fully R.C.S.C. Approved. 
For full details please request High Stability Carbon 
Resistor Leaflet, HSC1/3. 


Painton High Stability Carbon Resistors are now 

available with an improved coating protecting the carbon 

film, and the smaller sizes (Types 72 and 73) can be 
supplied as insulated Resistors. 


PAINTON "= 


" C 
Ye shee tton é ngland 


ATTENUATORS AND FADERS « STUD SWITCHES « TOGGLE SWITCHES - PUSH BUTTON SWITCHES 

FIXED AND AD/USTABLE WIREWOUND RESISTORS HIGH STABILITY CARBON RESISTORS 

“METLOHM” STABILITY RESISTORS «© WIREWOUND POTENTIOMETERS MIDGET B.F. CHOKES 
KNOBS, DIALS & POINTERS TERMINALS PLUGS AND SOCKETS 
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Wayne | 
ease Laboratory Instruments 


Inductance Meter Type M.149 


Designed to provide simple and direct reading measurement 
of inductance values between 0.05 tH and 100mH. A stable 
variable frequency oscillator is used to resonate the 
unknown inductance with a fixed standard capacitor. 
Provision is made for the measurement of small capaci- 
tances and Q at resonance frequency—this is useful for 
comparison purposes. 


Component Bridge Type B.121 


A moderately priced 50 c/s instrument with a 
very wide range, capable of 3-terminal and 
a variety of in situ measurements. 

R: 30 to 1000 mQ, C: 1 pF to 1000 mF, 
L: 100 mH to 10,000 H. 


Portable Wave Analyser Type A.321 


To measure the relative levels of the components 
of a complex waveform over a range of 75 db between 
50 c/s and 20 ke/s. Input impedance 100K unbal 
anced or >25K{) balanced. In transportable case a 
shown, or for standard 19” mounting. 


FOR DETAILS OF THE RANGE WHICH INCLUDES 
AF HF and VHF Bridges Signal Sources Component Test Gear 
Microwave Apparatus Special Purpose Equipment 

WRITE OR TELEPHONE 


THE WAYNE KERR LABORATORIES LTD - NEW MALDEN - SURREY - MALDEN 2202 
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Of all the different bases that are used for magnetic recording 
tapes, none can match the precise uniformity of cast cellulose 

f, acetate. ‘Scotch Boy 111’, with its cellulose acetate base, offers 
or the recordists the most exact uniformity of response that any tape can 
ion 
most uniform 


provide. ‘Scotch Boy 111’ is the best of all tapes for high-precision 


recording, whether of voice, instrument, or mechanical sound. 


response For laboratory experiments that require the utmost uniformity 


of response ‘Scotch Boy 111’ is the natural choice: at 1000 c/s its 


Phote and oscillograph of Cy Laurte playing a characteristically agile embroidery of a phrase from’ King of the Zulus 
output variation within each reel is less than + } db., and the 
variation from reel to reel is less than 4 db. ‘Scotch Boy 111’ is 
used by the services for experiments that involve the precise 
measurement of mechanical and other sounds, and by sound 
technicians and expert recordists all over the world. 


* Scotch Boy 111° ts supplied in 1200-/t. lengths on 


easily-threaded 7° plastic spools, and also in 600-ft. and 
2400-ft, lengths. All these lengths are free from splices Record on ‘Scotch Boy Iti!’ 


=the tape with the cellulose acetate base 


‘SCOTCH BOY 


Regd. Trade Mark 


MAGNETIC RECORDING TAPE 


ANOTHER 3M.) PROOUCT 


MINNESOTA MINING Ea MANUFACTURING COMPANY LIMITED * LONDON * BIRMINGHAM : MANCHESTER : GLASGOW 
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THE MORGANITE TYPE A 
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Wi u lt i-unil POTENTIOMETER 


The multi-unit version of the most popular control for radio 
and television. 


Proved in use by all the leading manufacturers. 


Renowned MORGANITE resistance track for minimum noise 
and maximum hard-wearing qualities. 


Fitted with concentric spindle. 


Available with or without the famous MORGANITE D.P. 
Switch—approved by al! leading Test Authorities—meets the 
most stringent trade requirements. 


ee Manufacturers’ and export enquiries direct to 


- Morganite Resistors Limited 
i M | Bede Trading Estate, Jarrow, County Durham. 
AY Wholesale and retail distributors’ enquiries to 
R Edison Swan Electric Co. Ltd. 


Ps ne 155, Charing Cross Road, London, W.C.2. 
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For Incomparable FIDELITY 


When you need the best in Tape Recorders 


your choice will bea “CONCERTONE ” 


The *‘ Concertone "’ tape recorder will give 


you the ultimate listening pleasure that comes 
from High Fidelity recording. Simple, abso- 
lutely reliable, rugged, compact, lightweight GNS 


and easily portable, the “‘ Concertone "’ will, 

wherever there are sounds to be recorded, 

serve faithfully, earning justly, unqualified 

praise. It will re-create the true image of the COMPLETE 
original performance 


SHORT TECHNICAL SPECIFICATION 


Tape Speeds Thin. /sec. and 3fin.'sec 
Heads Two half track 

Erase frequency 5! ke 

Tape loading Single slot, Drop-in 
Type of brakes Servomatic 

Head units By Wearite 

Inputs accommodated Mic, Rad, Gram 
Power Output 3-4 watts 


Frequency response 7tin./sec 50-12,000 cps 
Frequency response 3fin./sec 50-64,000 cps 
Fast Forward time 60 secs 


TWO-SPEED TWIN TRACK Fast Rewind time 45 secs. 


Overall size, closed 16}in, by !2in. by Tin. approx 
TAPE RECORDER Gross weight 26ibs. approx 


FISHER ELECTRONICS CO. LTD. 


70 BREWER STREET, LONDON, W.1 TELEPHONE 
TRADE ENQUIRIES CORDIALLY INVITED GER 3376 


—-TUNERS- 


The combined V.H.F. Frequency and World Wide Amplitude 
Modulation Tuner uses a tuned R.F., self oscillating additive 
mixer, 2 x |.F. amplifiers, and Radio Detector on the V.H.F. 
band Il with completely stable tuning. The AM section uses a 
tuned R.F. stage, F.C., High gain |.F. amplifier with variable 
selectivity, and delayed Amplified A.V.C. on all wave bands. A 
Cathode Ray tuning indicator is fitted and operates on all channels 
and bands. Available in two types. 


S5S/FM 16-50 m.; 195-550 m.; 800-2,000 m. A.M. 87.5-100 mc/s, FM. 
SSE/FM 12.5-37 m.; 35-100 m; 90-250 m.; 190-550 m. AM. 87.5- 
100 mc/s. FM. 


For three years the FM8! has received the acclaim of the trade and private user alike 
Completely stable tuning, distortionless output, high AM reject ratio, and tuning 
indicator are some of the many features that make it the most sought after FM 
tuning unit to-day! New valves and circuits now make possible the FM8! Mark |! 
Similar in size and appearance to its famous predecessor but with the following 
improved features. 

@ increased gain at the @ Very low radiation @ High level noise limiter 

aerial of over 20 db. into aerial. 


@ Easier installation with choice of three @ improved A.V.C. characteristics 
escutcheons: Gold, Silver, Bronze. 


C. T CHAPMAN (Reproducers) LTD 


RILEY WORKS, RILEY STREET. CHELSEA, 8.W.10 
Export Enquiries Invited 


FMB! Mk. | 


FlAxman 4577/8 
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New vubutar Ceramic Capacitors 
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New ranges of Hunts tubular ceramic 
capacitors are now available in High-K, 
High-Q, and special purpose types. 
These miniature capacitors are both 
precise in their characteristics, and 
robust in design. Full technical specifi- 
cations available on request. 


ss 


A. H. HUNT (Capacitors) LTD. 


HIGH-Q TYPE 
Capacitance Range : 
Capacitance Tolerance : ’ 
+20%, +10%, +5% (+0.5 pF min) 
Voltage Rating : 
500v D.C. or 250v A.C 50c/s Wkg. 
1500v D.C. test for 1 minute. 
Insulation Resistance: Greater than 10,000 MQ 
at 500v D.C. at 20°C +5°C 
and Relative Humidity less 
than 80% 
Less than 20 x 10~** measured at 
1 Me/s at 20°C +5°C 
Standard Finish : Insulation by Phenolic Dip 


1.5 to 240 pF 


Power Factor : 


Temp. Coeff. P 100+ 100x10~* pF/pF/°C 


Capacitance Length of Tube (mm) 
Range (pF) Insulated Uninsulated 
1.5to 7 12 10 
7.1 to tl 14 12 
11.1 to 16 17 15 
16.1 to 26 22 20 
Temp. Coeff. N33 +60x10~ p/F/pF°C 
5 to 27 12 10 
27.1 to 45 14 12 
45.1 to 69 17 15 
69.1 to 100 22 20 


Temp. Coeff. N750+250x10-* pF/pF/°C 


10 to 80 12 10 
80.1 to 110 14 12 
110.1 to 180 17 15 
180.1 to 240 22 20 


Diameter of all tubes : 
Insulated =6 mm _ Uninsulated = 5 mm 


SS ES Se 


WANDSWORTH, LONDON, S.W.18. 


And in Canada HUNT CAPACITORS (Canada) LTD. AJAX. ONTARIO 


BAT 


HIGH -K TYPE 


Capacitance Range : 470 to 4700 pF 


Capacitance Tolerance : 20% + 80% 
Voltage Kating : 
500v D.C. or 250v A.C. 50 c/s Wkg. 
1500v D.C. test for 1 minute. 


Insulation Resistance 
Greater than 10,000 MQ) at 500v 


D.C, at 20°C +5°C and Relative 
Humidity less than 80% 


Less than 400 x 10~* measured 
at 250 ke/s at 20°C + 5°C 


Standard Finish : 


Power Factor: 


Insulation by Phenolic Dip 


rYPE CT 10-18K 


Capacitance Length of Tube (mm) 


Range (pF) Insulated Uninsulated 
470 12 10 
680 12 10 
800 12 10 
1000 12 10 
1500 12 10 
2000 12 10 
2200 12 10 
3000 17 15 
3300 17 15 
4000 20 18 
4700 20 18 


Diameter of all tubes: 


Insulated=6 mm _ Uninsulated= 5 mm 


1083-7 
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AVAILABLE NOW!! 


000000 


RECORDER 


* 


EKER EEK SE 


where 

small size 
and 
performance 


count 


TAPE DECKS 
MARK IHU SERIES 


Technically identical with 
the world-famous Deck 
supplied, in bulk, to Recorder 
Manufacturers. With 8.5.5. 
sense of tracking, it is fully 
approved for playback of 
pre-recorded tapes. List 
i Price remains at 22 gns. 


Details of complete recorders incor- 


4 \ 
porating the TRUVOX Tape Deck are 
i available on request. 


opue! The full range of Truvox Tape 
PR : Recorder Components and 
Accessories is listed below—send 


KKKEEKAKEKSKEKEKKEKSKKESEKASEAKESSTKKKEAKKAKK KATA FAKE KEE SCS SEALS KEK SETS KTKKRE 


gi 


for fully descriptive leaflets, 


rhe Venner Lightweight Silver-Zinc 


Lk£neaazeeX 


TAPE DECKS ' AMPLIFIER ‘ RADIO JACKS Accumulator is ideal in every application 
FOOT CONTROL «© TELEPHONE ADAPTOR ~ where minimum size and weight are 


EERE KEKE KEKE KR eR EK eS 


ERERKE EKA EERESR EEE EERE SEEEEREEEEESERKEEEEEEKEEEEEEERE SESE ESEEEE EES ESSE SS LESSEE KAA TEREST AKESSESS SSS SS 


ON HO essential. It is particularly suitable for 
M OSeT & STETHOSET HEADP NES - radio and “walkie-talkie” equipment. 
CORNER DIFFUSION SPEAKER x . te ve 
“ Ww rit y particulars ana cata ” 
a 
. VENNER ACCUMULATORS LTD., 
T R U V ©) X L i M { T E D . KINGSTON-BY-PASS, NEW MALDEN, SURREY. 
Sales Office: 15, LYON ROAD, HARROW, MIDOX 4 Phone . MALden 2442 
Tel.: Marrow 9282 # " ; sad —— wine 
Tech. & Service Depts.: 328, THE BROADWAY, STATION ROAD gq eSatee Sompanes: ‘Venner Sane ’ ee Se 
HARROW, MIDDX Tel.: Harrow 4455 
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L-. AT | OR 10 ke/s 


ACCURATELY MEASURED C- at 1 OR 10 ke’s 


| Rear oc. 


INDUCTANCE, CAPACITANCE, RESISTANCE and power factor mea- 
sured quickly and accurately on this self-contained and robust 
instrument. Its industrial-designed appearance fits well in modern 
surroundings and partners its outstanding electrical performance. 


UNIVERSAL BRIDGE TYPE TF 868 /! 


inductance from 1/4H to Single ‘ direct reading Continuously variable a.c. 


100H, Capacitance from a ‘f bridge voltage and auto- 
144F to 100//F, and Resist- LCR Gal—ne mutts matic detector sensitivity 
ance from 0.1() to 10M(). plying factors involved. | control. 


MARCONI instRUMENTS 


MARCONI! INSTRUMENT 


ALBANS HERTS Telephone 


Northern Office IO A 


Midland Office 


vv 


TC 39" 
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Bullers ceramics 


FOR INDUSTRY 


High quality material and 
dimensional precision are 
attributes of Bullers die- 
pressed products. 

Prompt delivery at com- 
petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 
REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


BULLERS LIMITED 


MILTON + STOKE-ON-TRENT « STAFFS 
Phone: Stoke-on-Trent 2138! (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
ironworks : TIPTON, STAFFS Lenden Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone : Tipton 169! Phone: MANsion House 9971 


OsSsScIiLLOsSCOP EK  vover 2300 


This Model meets the need for a compact and robust instrument 
in which nothing has been sacrificed in order to achieve true 
portability. it has many of the facilities required in the laboratory 
as well as ruggedness demanded in the field. Note these features: 


@ Cathode Ray Tube diameter 2}in. @ Square Wave Response adequate 
for Television synchronising wave- 
forms. 


@ Direct-coupled X and Y Ampli- 


fiers. @ Hard-valve Time Base-range 7 
c.p.s. to 50 Ke/s. 


@ Deflection Sensitivity 50 mvV. 
R.M.S./em. @ Trace Expansion contro! from 
zero to | Sin. 


@ Frequency Response D.C. to 3 @ Weight : 6}lb. Size: 7} x 43 x 
Mc/s. Thin, 


Full details of this and other instruments on application to: 


INDUSTRIAL ELECTRONICS = “cyer works 


DERBY ROAD, EAST SHEEN, LONDON, S.W14. Phone: PRO 8211 
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Serves 
a dozen 


diff erent 
ways 


1. Industrial Research 
2. Production Testing 


sae I) 


5. Arc Welding Research 


6. Electro-Medical Research NEW MINIATURE 


7. Engineering Training Schools 


8. Television Servicing M EAS U R | N G 


cvsevn wna — DOGILLOSCOPE 


11, Radio Servicing TYPE W.M.1. 


12. Technical Colleges 
Price £49 


— ws . 
ss e\ 
ay’ E.M.1. ELECTRONICS LTO 
Aa oMole 
j HAYES MIDDLESEX - ENGLAND ~- TELEPHONE SOUTHALL 2468 (Exc. 655, 857, 1013 & 658) 
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WHY ENGINEERS SPECIFY 


Egen Potentiometers are based on long experience of 
requirements of television and electronic equipment 
manufacturers, In design, dependability, accuracy and 
freedom from wear they are outstanding, but, above all, 
they are completely NOISELESS. 


Dual Potentiometers in- 
corporate all these out- 


sandingdesignfeatures FOR HIGH QUALITY 


cr be ELECTRONIC MINIATURES 


soldering tag for earth- 


ing screened connec- Make contact with Ardente Acoustic Labora- 
tions on each meta! case. Switch and Potentiometer soldering tags tories Limited, for details of high-quality 
are of high-grade brass heavily silver placed for easy soldering ; they Miniature Earphones, Transformers, Switches, 
are positively located and withstand soldering heat and bending Volume Controls, Plugs and Sockets; also of 
without loss of rigidity. Control spindles can be supplied to suit the widely-known ARDENTE Hearing Aids. 
customers’ requirements 
PRE-SET POTENTIOMETERS. Com- os Finger- Tip VOLUME CONTROL 
pletely enclosed in high-grade etnias 
ewe oy mouldings. Solder tags " 
eavily silver plated for quick sol- “Br 
dering. Fully insulated spindles P 
with integral control knobs. Tap- 
ped for 2-hole 6 B.A. fixing on 2” 
centres. Type 126, wire-wound. A 
Type 127, carbon. . 
: ' 
STANDARD CARBON POTENTIO- i t- 
METERS. Made by an entirely 
new method ensuring a highly Geichne “ be OF oe 
stable resistanceelement, which Pa Mi 1 (C) rag 289 
: gth o yet (C mm.) 
is also very durable. Silent and 
smooth in operation, these The miniature finger-tip Volume Control is widely used in small 
controls offer both mechanical radios, hearing aids and electronic equipment as a dust- 
and electrical reliability. Sol- sealed potentiometer or volume contre 


dering tags are heavily silver 


plated to resist oxidisation, and ts unique construction, with bearing surfaces at the periphery 

the mains switch has an efficient + maethggel 9-7 ganas of the control is wobble-free. The side 

quick make-end-bresk action plates, w h do not rotate, are slightly proud of the peripheral 
rotating ring, enabling the contro! to fit tightly in any slot 
witho fouling when turned 


PRE-SET RESIGTOR. This has a wire-wound resistance element, Semi-logarithn and linear laws are available in ail values 
traversed by a nickel-silver slider. Adjustment is effected by a between 5K0Q and 3MQ; in addition, logarithmic laws are 
worm drive spindle ficced with a knurled and slotted knob. This available all values above 1OKQ up to IMQ 


component is smooth and 


Life-cests at 30 complete cycles per minute) to #0 
noiseless in action and is j ‘ ad : re no 

cycles on | tion samples, plus rigid mechanical and elect 
designed to meet the many ; 

rical tests of each individual unit, guarantee a reliable product 


and varied requirements of 


the Electronic industry THE SUB-MINIATURE TRANSISTOR TRANSFORMER 
Egen pre-set resistors can will be fectured in a following edverticoméns . 

’ ure r llowin tisem m ts series 
be supplied in multi-bank decaile will gladly be cent on request ~~ 


assemblies to suit individual 
requirements. There are 
also twin-track models, and 
types with an electrically 
divided slider, giving adjust- ™~ 


ee os Sire Heaters with A R D E N T E 7 Sabena : “ 


EGEN ELECTRIC LTD. Charfleet Industrial Estate, = Details on request t 


Canvey Island, Essex - Phone: Canvey Island 691/2 ARDENTE ACOUSTIC LABORATORIES LTD. 
Springfield Works, Horr Lane, Acton, London, W.3 
Telephone; ACOrn 41¢ 1282 
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ALUMINIZED 


vseruL 
LiGHT 


N Ediswan Mazda aluminized pic- 
é ture tube gives a picture 60% WITHOUT ALUMINIZING 

brighter and more contrasty than is Without aluminizing, tubes waste half 
possible with an ordinary tube. their light (see diagram above). To 
counteract this the brilliance must be 


In addition, Ediswan aluminizing increased and the tube life is shortened. 


protects the sereen from ion burn and, 
with the new Ediswan ion trap tetrode SCREEN 
gun to protect the cathode, tube life 


is increased. _— 
N 60% MORE 


Ediswan production methods, which ve oe 


include the special in-line vacuumiz- OR BACKING 

ing system, ensure a higher, more 

uniform standard of lasting efficiency. WITH EDISWAN ALUMINIZING 
For complete satisfaction demonstrate E-diswan aluminized tubes have a mirror 
and recommend Ediswan Mazda backing to the screen, All the light is 
aluminized picture tubes. thus thrown forwards giving brighter, 


clearer pictures and extra life, 


EDISWAN —iccmumn 


MAZDA 6 fully equipped cathode ray tube service 
lepots provide bett , qui k i 
abunensen cATHGnE Gay tune dey provide better, quicker tube testing 


should the need arise. Stocks of tubes are 


THE EDISON SWAN ELECTRIC COMPANY LIMITED, available in 26 Ediswan Offices. Only 
155 Charing Cross Road, London, W.C.2 and Branches Ediswan give such complete backing to 
Member of the A.E.1. Group of Companies. the Trade. 
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SEL Y I 
4 


st damage 


from IMPACT and VIBRATION 


*“ BARRYMOUNT ” cup-type isolators are designed primarily to a 
absorb high-impact shocks with concurrent isolation of frequencies 

above 40 c.p.s. and general sound isolation, Utilisation of rubber in 
compression with substantially equal stiffness in all directions pro- 

vides a smooth load-deflection curve. 


Load ratings indicated for Mobile Applications (including shipboard 
installations) are such as to ensure a vertical natura! frequency between 
25 and 35¢.p.s. The design and assembly of the metal parts are such 
that they are self-captivating for maximum security 


Samples are available immediately ex stock 


CEMENTATION (MUPFELITE) LTD., 39 VICTORIA STREET, LONDON, S.W.1 


GPEEO @P your SOLDERING 


There ave also air-damped typ 


available for the protection 

airborne equipment 

“Barrymount” isolators are mad. Y 
in Bugland under licence from 


Barry Controls Incorporated 
U.S.A 


TYPE 2! 


— 


TYPE 3) game 
TYPE 71 
=~ J 
TYPE 81 


TYPE 32 i 
ot 
TYPE 42 


Unbeatable from every point of view, well able to withstand 
hard workshop treatment and ideal for continuous use. Features 
include rapid constant localised heat—solid sturdy construction—low 
current consumption—perfect balance—absolute dependability. A 
TRIGGER FEED type and bit for every purpose from fine instrument to heavy 
SOLDERGUN industrial work. Each tool includes 5 feet tough rubber 3-core cable. 


Type No. 5! is designed specially 
for all assembly operations 
Solder is fed automatically with Z 


trigger-action i sateotes J WOLF ELECTRIC TOOLS LTD PIONEER WORKS HANGER LANE LONDON - W.5 


Obtainadle from all leading too! merchants and factors Fully descriptive Brochure free on request 


supplied—one 15 ft. acid-cored 
and one |5 ft. resin-cored. 
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with Ferroxcube pot cores 


1 High performance combined with small size and light weight. 
2 Designed and built to customers’ individual requirements. 


3 Long term stability, even under conditions of temperature variation. 


High quality electrical filter units built around Ferroxcube cores can now 

be supplied to communications equipment designers’ individual specifications. 
These filter units have significant advantages over comparable types designed 
without the use of Ferroxcube, particularly in the frequency range 300 c/s 

to 500 ke/s. For audio frequencies the use of Ferroxcube cores permits 

the winding of compact coils with very high inductances. This results in a 
considerable reduction in the size and cost of the associated condensers and 
hence of the filter unit as a whole. The high Q values obtained for a 

given volume, especially above 10 kc/s, enable sharp cut off characteristics 
and low pass-band losses to be achieved, while negligible stray flux 

facilitates the production of compact and mechanically robust filters. 
Electrical filter units are among a number of high quality components 

now being made available by Mullard. Full details of the complete series 

of components will be gladly supplied upon request. 


MULLARD LTD « COMPONENTS DIVISION CENTURY HOUSE SHAFPTESBURY AVENUE we 
(mia? 


‘Ticonal’ permanent magnets 
Magnadur ceramic magnets 
Ferroxcube magnetic cores. 


WIRELESS 


HARTLEY-TURNER 
SOUND EQUIPMENT 


THE HARTLEY-TURNER “315” SPEAKER 

The model “315” Loudspeaker is the 
latest product of the H. A. Hartley Co. Ltd. 
It is a 12in. diameter unit with a very wide 


frequency range. 


This wide frequency range is obtained by 
means of a special voice coil construction 
and a two part cone joined by a compliance, 
which together form a mechanical crossover 
system. 


rhis method of construction possesses four 
major advantag: 


ctrical 
lua! 


Expensive el crossover systems a: 


used with peaker arrangements are 


eliminated 


The 


cone 


buzzing normally associated with twin 


loudspeakers is eliminated, 


I'he bass resonant frequency of the speaker 
is lowered 


Ihe cone is stiffened by the compliance to 
greatly reduce distortion at low frequencies 


individually assembled and 
tested to ensure the finest quality workman 
ship 


Every speaker i: 


We are pleased to offer this new speaker at the 
price of 


10 GUINEAS 


Full details will be sent free on request to:— 


H. A. HARTLEY CO. LTD. 


66, WOODHILL, WOOLWICH, LONDON, 
§.E.18. 
Phone Woolwich 2020 


Ext, CB32 


and at 


152, HAMMERSMITH ROAD, 
HAMMERSMITH, LONDON, W.6. 


Phone; Riverside 7387 
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VIAINS 


TRANSFORMERS 


FULLY INTERLEAVED 
SCREENED AND IMPREGNATED ALL GUARANTEED 
ALL PRIMARIES ARE 200250 v. Half Shrouded 
HSM 63 (Midge tput 250-0-250 v. 60 m/a., 6.3 v. at 3 amps 
Sv.at2a 163 
HS63 250-0-250 v. 60 m/a., 6.3 v. at 3 amops., 5 v. at 
2 amp 166 
Output 
HS2. 250-0-250 80 m/a 19 
HS}. 350-0.350 v. 80 mia., 19 H4S30. 300-0-300 v. 80 m/s 19 
HS2X. 250-0-250 v. 100 m/a., 21 HS75. 275-0-275 v. 100 
mae 21 
+830 300-0- 30¢ 100 m/a., 21 HS3X. 350-0-350 v 
100 m/a 2! 
Fully Shrouded 
FEM63 (Mids t 250-0-250 v. 60 a. 6.3 v. at 3 amps 
5 169 
FSM66 (Midge Jutput 250-0-250 v. ac 60 mia., 6.3 v. at 3 
amops., 6.3 v. at 2 amps 7/3 
Output 
FS2. 250-0-250 v. 80 m/a 21 
FS30. 300-0-300 v. 80 m/a., 21 FS3. 350-0-350 v. 80 mia 21 
PS2X. 250-0-250 v. 100 m/a., 23 FS75. 2750-275 v. 100 mia. 23 
FS30X. 300-0.300 v, 100 mia., 23 FS3X. 350-0-350 v. 100 
mia 23 
All the above have 6.3 4-0 v. at 4 amps., 5-4-0 at 2 amps 
PS43. Outre 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v 
4amps., C.T. 5 v. 3 amps. Fully she ded 476 
FS5O stput 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 ¥ 
4amps., C.T. 5 v. 3 amps. Fully shrouded 676 
F35X. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amops., 4 v. 8 amps 
4 v. 3 amps., 0-2-6.3 v. 2 amps. Fully shrouded 65 
FS160X. Output 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 6.3 v 
3 amops., 5 v. 3 amps. Fully shrouded “4 
HSé. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v 
amps. For eiver RI35S. Half shrouded 26/6 
HS1S50. Output 350-0-350 v. 150 m/a., 6.3 v. 3 amps., C.T. 5 v 
JS amps. Half shrouded 27/9 
F36. Output 250-0-250 v, 100 m/a., 6.3 v. 6 amps., C.T. 5 v 
3 amps. Fully shrouded 296 
FS120. « 350-0.350 vy. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v 
2 amos 5 v. amps. Fully shrouded 29:9 
PSISOX. Ovute 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps 
C.T, 6.3 v. at 2 amps., C.T. 5 v. ac amps. Fully shrouded 36 
The above have ts of 200/250 v 
OUTPUT TRANSFORMERS 
MIDGET O? 1000) to i 9 
8,0001) to 3 39 
OP10. 10/15 watts output. 20 ratios « Full and Half Primary 17/9 
Orw 30 watts output 20 ratios on Full and Half Primary 25/9 
Williamcon’s O.?. Transformer to Author's specification...€4/13/6 
Chokes for Williamson's Amplifier, 30 H. at 20 m/a 166 
10 H. « 0 a n 
FILAMENT TRANSFORMERS 
All 200/250 v. Inpw 
F3. 6.3 ¥ amp. 6/11. FIX. 63 v 1.5 amp s9 
F4. 4v. @ 2 amp. 7/6. Fb. 63 ¥ 2 amp 76 
6X. 6.3 v. @ OF amp. 5 FI2xX. i2v. @ | amp 79 
FU6. 0-2-4-5-4.3 v 2amo. 10 Fi2. 12.6 v. tapped 6.3 v 
> 3 ame 1466 
F24. 24 v. tapped 12 v. @ 3 amp 13/6 
P29. 0-2-4-5-6.3 v ) 4 amp 79 
FUI2. 044.3 3} amp 176 
FUM. 0-12-24 v i amp 17/6 
P27. Two windings 12 v. @ 1.5 21 
F234, 4-9-15-24 v } amp 26/6 
F329. 9-15 ¥ 6 amp 29 
Transformers suitable for Low Voltage Lighting. Fully shrouded 
with te 2 ks, 230 v. input. 12 ¥ 20 amp. £6. 12 
» 10 4410 
PE. 6.3 ¥ orSv 10 amps 12.6 v. @ 5 amps 
or 10 v M 
Pé4. Fe windings at 6.3 v. tapped 5 v 5 amps. each, giving 
by suitable series and parallel connect ip to 6.3 v. @ 20 
amps 516 
Quota stamped addressed envelope please 
C.W.O. (add 1/6  € for carriage 
Export enquiries invited 


Hl. ASHWORTH (Dept. W.w 


676, Gt. Horton Road, Bradford 7, Yorks 
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POST THE COUPON TODAY 
a, =~ FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 
TRAINING FOR OVER 
150 CAREERS AND HOBBIES 


THE ADVANTAGES OF E.M.1. TRAINING 


% The teaching methods are planned to meet 
modern industrial requirements. 


% We offer training in all subjects which provide 
lucrative jobs or interesting hobbies. 


The student is taken carefully and thoroughly 
through his chosen subject. 


A tutor is personally allotted by name to ensure 
private and individual tuition, 


Free advice covering all aspects of training is given 
to students before and after enrolment with us. 


Equipment supplied upon enrolment and 
remains your property. 


1S PART OF A WORLD-WIDE 


Please send without obligation your FREE book. I 

E.M.I, INSTITUTES Dept. 127k, 

Mw Grove Park Road, London, W.4. : 
INSTITUTES . .... 
THE ONLY POSTAL COLLEGE WHICH | sppnress 
i 

! 

! 


INDUSTRIAL ORGANISATION 


Also courses for University Degrees, General Certificate of Education, B,$c.Eng., A.M.1,Mech.E., 
L.1.0.B., AC.C.A., ACALS., AMBriLLR.E., A.MLLA, Clty & Guilds Examinations, &.5.4 
Certificates, etc, 


4 PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 

! 

; LEARN THE PRACTICAL WAY Accountancy Customs & ae M.C.A. Licences Secretaryship 

Advertising xcise OMicer §§ Mechanical Shorthand & 

o- COURSES WITH EQUIPMENT Aeronautical Draughtsmanship Engineering Typing 
Engineerin Economics Motor Engineering 

With many courses we supply actual equip- Autemebiie eering Electrical Photography aa ha 

; ment thus combining theory and practice Engineering Engineering P.M.G, Licences 

| in the correct educational sequence, Banking Electronics Police Tele- 

The equipment, specially prepared and Book-keeping a was ering communications 

| designed, remains your property. Courses Building Ventiletie Public Speaking Television 

i j Business 9 Time & Motion 

; include: Radio, Television, Electronics, 4 Management Engineering Radar $t 

Draughtsmanship, Carpentry, Photography Carpentry sag Radio & Veerviome Tracing 

j and Commercial Art, Chemistry Journalism Radio Engineering Welding 

! Amateur S.W. Radio, Civil Service Languages Refrigeration Writing 

; Electricity, Languages Civil Engineering Marine Retall Shop Workshop Practice 

Mechanics, etc Commercial Art & Mathematics lesmanship Management 

H Drawing Sanitation and many others. 

i 

I 

| 

! 

i 

| 

i 


Courses from 15/- per month 


POST 


THIS COUPON TODAY 


SUBJECT(S) OF INTEREST 
(We shall not worry you with personal visits) 


DECEMBER cyte 
ae | 
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The Super 


@ Bess and Treble Speokers with Crossover 
Network @ G-wett Push-pull Amplifier @ High 
Fidelity aute-changer with Studio Turnover Crystal 
Pickup @ The letest in gramophone technique 


82 guineas 


Looking for 


a Radiogram 


} 
| \ The Twin 


@ Armcheir control by unique ‘hopper’ arrange- 
ment @ Twin \0in. Speakers @ G-wott Armstrong 
Chessis @ Compact cabinet for smalier rooms 


57 guineas 


—that’s better-than-ordinary 


In these days of automation, we, at Armstrong, adhere 


even more closely to our principle of individual 
craftsmanship—for has it not made our name 


synonymous with all that is excellent in high-quality The Standard 


@ Full sized solidly constructed cabinet @ Adjust 
able Bass Reflex Chamber @ Exceptional Record 
Storage (over 200) @ ‘Incorporating the famous 
FC48 Chassis 


reproduction, Our first thought is always to evolve 
the best design and select the finest components, to 
ive the Armstrong standard of performance. With 
. . P 69 guineas 
some trepidation we then add up the cost . . . but, 


Hire Purchase facilities available 
to our relief, find that we can still offer a quality * eel ces 


article at little—if any—above the ordinary com- 
mercial price 


Post this coupon for descriptive literature and details of Hire 
Purchase and Home Trial facilities to Armstrong Wireless and 


: Television Co., Led., Warlters Rd., London,N.7. (NORch 3213) 
4 Name 

; Address 

. ww 


OCR 


~SONTACT COOLED 


~~ SECTIFIERS 


or details of these compact rectifier for H.T 
tupplies to band |-bend i!l! converters write ae, 
Sept: W.W.12 

WESTINGHOUSE BRAKE & SIGNAL 00. LTD 

‘York Way, King's Oross, London, 8.1. TEL: TER. eae 
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Goodmans 


AXIOM 150 Mk ll 


For the larger domestic High Fidelity installation. Differs 
only from the Axiom 22 Mk. II in that its power-handling 
capacity is 15 watts, flux density 14,000 gauss. Impedance 


15 ohms. 
Price: £10.15. 9. 


AXIOM 22 Mk ll 


A Twin Cone 12in. Loudspeaker for High Fidelity applications 
calling for inputs of up to 20 watts The frequency cover- 
age is 30-15,000 c.p.s., flux density 17,500 gauss. Impedance 
15 ohms. 

Price: £15 .9.0. 


© 
CI 
O 
Axiom 80 & 
OO 
we 


The most significant single contribution to the superb per- 
formance of the AXIOM 80 lies in the unique method of 
cone suspension. Three counter biassed pairs of cantilevers 
are employed at the rim and at the voice coil. Smooth 
response from 20-20,000 c.p.s. Impedance 15 ohms. 


Price: £17. 10.0. 
(Plus £5. 12.3 PT.) 


AUDIOM 60 & AXIOM 101 


Crossover System 
The AUDIOM 60 (Bass) and AXIOM 101 (Treble) combina- ©@ Enclosures ore designed for 
tion has a power-handling capacity of 15 watts, with smooth one, two or four units 
frequency coverage from 30-15,000 c.p.s 
The AUDIOM 60 can be supplied with a fundamental 


resonance of 35, 55 or 75 c.p.s., but in this application the C) 
35 c.p.s. version is recommended 
Prices: 
AUDIOM 60: £9.2.9. AXIOM 101; &.0.0. 
Plas C1. 12, 1 PT) 
AUDIOM 70 & AXIOM 102 [_] 


Crossover System 
Both the AUDIOM 70 (Bass) and AXIOM 102 (Treble) 
are equipped with extremely powerful magnet systems, and oie 


the combination has a power handling capacity of 20 watts 
Frequency coverage of the system is 30-15,000 c.p.s. 

The AUDIOM 70 can be supplied with a fundamental 
resonance of 35, 55 or 75 c.p.s. It is recommended that 
the 35 c.p.s. resonance is used in this application 


oa: O 
AUDIOM 70: £14.10. 90. AXIOM 102: £7. 10.0, 
(Plus £2. 8. 2°.7.) 


Acoustic Resistance Units and eer 


Axiom Enclosures aa | GOODMANS INDUSTRIES LIMITED, 
| AXIOM WORKS, WEMBLEY, MIDDX 
Full details and drawings are enclosed in | Please send me . 
‘ our High Fidelity Speaker cartons, or may | 
be obtained by completing the coupon j 


For complete details of the speakers shown above, post the coupon now 
GOODMANS INDUSTRIES LTD. 
AXIOM WORKS, WEMBLEY, MIDDX. Telephone : WEMbiey 1200. 


U:S.A. Agents ww 12/55 
ROCKBAR CORPORATION INC., 2/5 East 37th Street, New York 16, N.Y. U.S.A 
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WORLD WIDE COVERAGE with the FINEST 
POSSIBLE TUNING UNIT AVAILABLE—taking 
advantage of the latest technical achievements in 
raw materials. 


Steel Frame, Rotary Turret, Silver Plated Contacts, Polystyrene 
Insulation, Five Colour Glass Scale, Spin Wheel Drive, Fully as- 
sembled and factory aligned. Five Wavebands (1) 150-400 Kc/s. 
(2) 530-1,600 Kc/s. (3) 1.5-4 Mc/s. (4) 4-12 Mc/s. (5) 10-30 Mc/s. 


CT.6. Mixer and Oscillator, £5, plus £1/13/4 P.T 
CT.7. R.F., Mixer and Osc., £6/15/-, plus £2/5/- P.T. 


Full application data and technical information appears in 
TECHNICAL BULLETIN DTB.2. Price 1/6. 


Available from all reputable stockists or in case of difficulty direct 
from these works. Send 1/- in stamps for General Catalogue. 


DENCO (CLACTON) LTD., 3579 otp rp., cLacTON-ON-SEA, ESSEX 


STOP PRESS : 2/-. Ist, 2nd and 3r¢ IFPTs, IFT 11/10/7, 6/- each. Ratio Dis- 
“MAXLO” FP.M. FEEDER UNIT assembled complete with criminator Transformer ©O/T2 (T5), complete with crystals, 19/6. 
valves, £7/2/6, plus £2/7/6 P.T Variable 2 Gang Condenser 6-17.5 pF, 17/6. 


“ OSRAM "912 PLUS " AMPLIFIER “ MULLARD F.M. TUNER” 


Gold finished front panel with brown control markings 7/6 
Chassis, aluminium, completely punched 14/6 LF. Rejectors, Ref. 510/IFF, 2/6. Aerial Coil L.1/L2, Ref. 510/AE, 
Pre-Amplifier Chassis, completely punched 6 4/6. Choke L3, Ref, 510/RFC, 2/-. R.P. Coil LA, Ref. 510/RF, 2/6: 
Oscillator Coil L5/L4, Ref. 510/OSC., 4/6 lst IFT L7/L&, Ref. 
“ OSRAM F.M. TUNER” S10/IFT1, 7/6. 2nd IPT L9/10, Ref. 510/IFT2, 7/6. Ratio Detector 
Chassis, front panel, printed dial plate and drive mechanism, 37/6 Transformer L.11/12/13, Ref. 510/RDT, 12/6 
Aerial coil O/T1, 2/9. B.P. Coil O/L1, 2/6. Oscillator Coil O/L2 Aluminium Chassis, completely punched, 12/-. 


« . a 
The EDUNSTONE’820° at 
HAS SUCH EXCELLENT EF V.LF. L 
AND STABILITY IT CAN BE 
SUCCESSFULLY IN MANY BADLY SCREENED F +?’ SPECIALLY DESIGNED TO 
OR EXTREME FRINGE RECEPTION AREAS. ‘ PRECEDE HIGH FIDELITY EQUIPMENT 


Built by Britain's leading manufacturers of — sew — ae He) 
V.H.F. communications equipment and of 
superb construction and workmanship. The 
fully tuned pre-amplifier, separate limiter, 
and Foster Seeley discriminator combine to 
ensure the highest performance 


Self-powered, easy to mount and instal, the 
**820'' adequately meets the needs of the 
enthusiastic and discriminating music lover 


List Price €38 (including Purchase Tax) 


Please write for fully descriptive brochure 


DeCEMBER, 1955 Wirecess Worip 63 


Typed 
and Tabbed 4 


LAB Continuous 
Storage Units 


Thousands of LAB Continuous Storage 
Units are daily solving the problem of 
Wun, ORDER | UNIT svORAGE control and storage of the great range of resistors. 
eA CAPACITY Compact, and capable of storing up to 720 separate 

resistors, LABpak make selection positive, simple 


| MAK, 
| ner. WwatTs yours | OHMS 


RESISTORS . : : 
- - and speedy. Now that Ceramicaps, Histabs and 
I + | 250 | 10to 10M 240 720 th 2 
R i | s00 | 10to 10M 180 500 Wirewound resistors have been added to the 


Tolerances available 420% 10% 5% carded range the usefulness of LABpak storage 


HIGH STABILITY RESISTORS units is enhanced. 


[Hiss ; 750 | 1to 500M | 33 500 } FREE with any purchase of the LABpak range, 
Tolerances available 45% 2% 1% these units are the complete answer to the 
emis ; tio its, 
WIREWOUND RESISTORS storage problems of small production units 
laboratories, etc. 
LM | 5&10 5 to 100K 72 300 
LP 5 & 10 5 to 100K 72 | 


MAKE UP YOUR ORDER TODAY — DELIVERY EX-STOCK 


CERAMICAPS , P 
T All LABpak resistors are carded in ohmic 
CER Tubular 500 | 3to 470pf 141 S00 > . — . 
HK | Tubular | $00 | 470 to $000pf ‘ai 300 value, rating and tolerance, colour indexed and 
HKD Dis 500 | 470 to S000pf 141 500 tabbed for easy selection, 
Tolerances available +2% 10% 
The LAB Continuous Storage Units are available from your normal source of supply, but more detailed information ang literature can be obtained from 


THE RADIO RESISTOR COMPANY LIMITED 


50 ABBEY GARDENS, LONDON, N.W.8 . Telephone: Maida Vale 5522 
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An essential reference book for ALL users of TRANSFORMERS & CHOKES 


. ._AGYWin ERS RADIO 
CATALOGUE 


The full catalogue is available 
free to industrial concerns 
An abridged edition is for 
warded to private users 


HRSBILEEEE IES, 


pti 


GARDNERS RADIO LTD., Somerford, Christchurch, Hants. Tel. Christchurch 1024 


TELCON CELLULAR POLYTHENE 


tH Hu INSULATED DOWNLEADS 
KH HE " This new range of 75 ohm coaxials has been especially designed for 


the reception of Band II (FM sound 87.5 — 100 Mc/s.) and Band ITI 
Television 174-216 Mc/s.). 


Attenuation db/100 ft ETSM ET6M ET7M ET8M’~ ETIOM 
10 Mc/s 1.3 1.5 1.0 1.1 0.6 
a 3.0 3.4 2.3 2.6 1.5 
100 =O, 4.3 48 3.2 3.6 2.2 
2m «, 6.3 7.2 4.9 5.3 3.3 
Dimensions (inches) 
Centre Conductor 1/0.022 7/0.0076 1/0.029 7/0.010 1/0.044 
Over Cellular TELCOTHENE 0.093 ... 0.093 ... 0.128 ... 0.128 ... 0.200 
Over Wire Braid 0.117 0.117 0.152 0.152 0.230 
Over TELCOVIN sheath 0.157 ... 0.187 ... 0.202 0.202 0.290 
Lr) 
we 


please ask for a copy of Publication TV 
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD, TELCON WORKS, GREENWICH, SEIO TEL : GREENWICH 329) 
~» BRANCHES: BIRMINGHAM, CARDIFF, LONDON, MANCHESTER, NEWCASTLE AND NOTTINGHAM 
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SEL LTTE it 
368 GREENWICH ST., NEW YORK, N.Y., U.S.A. CABLES: HAMSHACK, NEWYORK. 
SPECIALISTS IN MILITARY & COMMERCIAL ELECTRONICS EQUIPMENT: 
AIRCRAFT—GROUND—MARINE—MOBILE 
LARGEST STOCKISTS IN THE WORLD 
WE SELL — — — — WE BUY 
TRANSMITTERS AND RECEIVERS RADAR TEST EQUIPMENT 
APH-1 Altimeter aircraft APA-10 Panoramic adaptor 5-9000 MK 
ARB Receiver aircraft 195-0050 KO | APA-1L Pulse analyzer TS-3/AP Power and freq. meter S-band 
ARC-1 Tranoetver aircraft oi Me | APA-16 Bombeight marker TS? Magnetic compennator 
ARC-3 Tranceiver aircraft 100-156 MC APA-i7 Direction finder 1 KM TS-10.A) Altimeter test set Delay line 
ARC-4 Tronceiver aircraft i4o-laa MC | APA-83 Auto. sig, recorder TS-12/AP Atanding wave ind X-band VEWK 
ARCs Ximtter and recelver LF-MF-H?-VHP aro faneonstis adaptor MC band ae nie. gen freq mate X-band 
ARN-1 Alteneter, aircraft aren ig. gen. pwr mtr S-band 
ARN-S Glide path receiver soe.4-aas Mo | APN-4B Loran TS-15/AP Flaxmeter 1.2-4.5K GAURS 
ARN Radio compass airborne 100-1750 KC | APE-O Loran, lightweight TS-16 APN Altimeter teat set 840-7250 ¢ ve 
ARN-7 Radio compass aircraft 190-1760 KO | APE-7 Transponder, [PF 8 -band TS-18/ AP Voltage divider 100: Lid 
ARR-2 Receiver, aircraft 234-268 a MC APR-19 Radar beacon S-band | TS-10/A Calibrater 201.06 bee 
ARR-3 Bonobuoy receiver 60-7 me -_ Blind bombing TS-23A. Altimeter test set 
ART-13 Transmitter 1 Search receiver 10-0400 ME TS-O4/ARR-2 Test oovillator a6 MO 
BO-191 Transmitter APR-2 Search reer recder 15-1000 MK T8-27/T6M Line test set 6-00 MBG, 1.4 MPD 
BC-223 Trausmitter, marine APRA Mearch receiver 8.4000 ME T8-26, UPN Synchroscope 
BC-312 Receiver APR-S Search receiver i241 KM TS-32/TRC-] Test ceciliator 1 KO PM, 70-100 me 
BC-3A2 Receiver APR-6 Search receiver 410 Km TS-33/ AP Prequency meter X-band 
BC-348 Receiver AP6-2 Airborne search * band 78-04 AP Portable oscilloscope Past sweep 
BO-375 Transmitter 200 KC-18 MO pay Sepeves a X-band Le; 4 og gen. pwr and freq. mtr % band 
BC-645 Trancetver 420-600 MC rne sear Yower meter Daud 
BC-411 Handy talky 5-6 MO APS-6 Bearch/gun aiming X-band TS-46/APM-4 Power and freq. meter X-band 
BO-610 Tracemitter 2-18 MC APS-10 Airborne search na: X -band TS-46/AP Frequency meter 8 band 
BC-639 Receiver 100-156 MC APS-13 Aircraft warning ano Me TS-47 APR Signal generator 0-000 MK 
BC-640 Trasmmitter 100-158 = APS-15 Kearch/blind bong '« X-band TS-S1/APG-4 = Goniometer 
BC-1023 Marker Beacon receiver 15 APT Radar jammer 65-780 Me TS-66/AP Standing wave ind L-band 
50-1808 Reacon recetver 195-490 we oe . Bader pamer “ ke 33-00 are Delay line altimeter Migh ait 
CRO-7 Handy talky 140.568 MO APX1 ranspoodter. ! 12 wi Ts-4 toho box S-band 
CRT-3 X mitter, emergenc “uo KC-8290 KC CPN-3 Ground beacon 4- band TS-62/A.’ Echo box X-band 
DAB Dissetion Gabor grocsé 2inimMe | CPx4 tiround beacon X-band | TSO7/ARN-6 U/with RCION/ ARNS 
DAK Direction finder marine 250-1500 KG | OPN Ground beacon S-band | TSOO/AP Calibrator freq meter +1KMC 
DAV-2 Trancetver ‘direct. finder 2.5-4.5 BO OPN-17 Ground beacon B- band TS-74/UPM Attenuator and phantom ant a-hand 
ET 4336 Transmitter 2-20 MC oo Harbor search #-band 76/ Test meter U/with TH76 
rRO-1 Trancetver 1.5-12.6 MC Ground radar Wave guide kit 
@RC-O lraneceive SCR-602 Ground radar Phantom antenna 
MN -26 Radio es 156 KC-12 MC SCR-720 Radar aircraft Voltage divider 
PPN-1 Beacon trancvr ground 214-294 MC TPL Mobile ground Keho box 
RAIODB Compass receiver we KC-10 Mc § TPS-1 Ground portable Broad band alignment 
RAE-7 Receiver rT} ose KC oe Radar, beacon, IVY I o > Decade restetor 
RAL-7 Receiver +28 = UPN. Radar, beacon, [FF 5 - band st Oscilloscope etrcular eweep 
RBZ Receiver, portable 25 SD-SP-80-8K-8L-4N-80-8Q Navy radar 78-1028/AP Range calibrator Aine wave 927.4 KO 
RC-103 Keevr, glide path 108.3- has Mo VO-VD-VE-VF-VG remote radar repeaters re-ie8 ap KF dummy load 
RC-192 IPP systems 160-186 MO ———— ——- i Kecho box 
8CR-2696 Radio compass 200-1750 KO | DYNAMOTORS—GENERATORS — INVERTERS | TS-111/CP Wavemeter 
SCR-274N Airborne command sete LP-MP-HF-VHP Used with T Used with | lever Wavemeter, absorption 
8CR-284 Rec/xmitter, mobile 5.5-5.8 MC BC-191 Ma-140H “eos paged KF wattmeter 20-1000 MC, | 
S8CR-291 Radio direction tinder 15-80 MO th fr / Sig. gen. pwr meter 
SCR-300 Tranceiver, portable 40-48 MO PM = ad ee TS-126/AP Power moter S-band 
SCR-603 Radio direction finder 100-3000 KO RTA-IB PESO. enna “4 | TS-126/AP Radar range calibrator cea ¥ D. PIre 
SCR-506 Kevelver/transmitter 2-4 MC BO-319 PE 4 BO-3 Frequency meter 5-725 MC 
8CR-608 Recr/xmitter, motile 2-27.09 MO ™ BC-948 PE-75 MANY — atrength meter mn. sooo MO 
SCR-509 lraneetver 2-27.89 MO fj.m< . avemeter 115-280 Me 
SCR-510 Traneetver, mobile 20-27.9 MC PM > me 7 ae a pH Wavemeter 400-670 MO 
SCR-611 Tranceiver, portable 2-6 MC SCR-508 PE-O4 ack VM Sig. gen, wave and pwr mtr X-band 
SCR-822 Tranceiver, inobile 100-156 MC SCR-508 PE-06 gOR Mig. gen. pwr freq, meter x baud 
SCR-536 Handy talky 8-6 MD a ; - Spectrum analyzer bated 
8OR-543 Trancetver, mobile 168-445 MC ona. thin = Pulse generator -band 
SCR-555 Radio direction finder 15-65 MC SCK-506 PE-103 BCR Mig. gen. pwr freq. mtr 16-200 MO 
scR-578 Tranamitter oo KO aCR-506 PE-104 BCR Tet oscillator 892.6-485 MO 
SCR-698 Kecetver/ transmitter o7-98.9 MC FM SOR-006 PE-108 pect Vrequency meter 00-450 MO 
SCR-600 Trancetver 27-98.9 MC PM BCR .506 PE 109 or =. Frequency calibrator 20-280 MC 
ScR-410 Tranceiver 77-98.9 MO PM RC 103 PE-12 OCR Frequency calibrator *6- 1000 ME 
8CR-625 Port. metal detector aCR-808 PE aA echt Hignal generator 167-187 MO 
SCR-404 Tranceiver 18-6.5 MO BCR-A08 PE 437 ach ana : Keho box 400-480 MO 
8CR-718 high alt 0-40,000 PT ARR-2X aw ~~ oe rv Wavemeter band 
TBY nitter, portable 24-80 MO aa ~ Reflectometer 
ARK PFU-7 VAKIOUS 
Tcs Ke transmitter 15-19 we 4 4 T8-218/UP Tuned cavity X -hand 
TRC-1-3-4 Radio relay station 0-00.9 MC PM one 4 pa ¥ : re 4 TS-226/AP Wattmeter to K KW 40-425 ME 
TRO-6-11-12 adio relay station 10-050 MC PM ARTS PE. m — as TS-247 /APM-48 Wavemeter 215-276 MO 
TRO-10 Traneeiver, portable 2-19 MO anras Pe +1 . — TRR60/APH = Altimeter calibrator Delay line 
VRC-3 Traneceiver 40-48 MC PM ARTS PU.ATP “ ~ TS-261/UP Loran sig. generator 1700-2010 KC 
19 MK-2 20-240 MC 2-4 MC ARC 4 oe : ai Tt P ’ ‘TS-266/UP Sig. gen. pwr and freq, mtr X-band 
S7AA ransmitter 0-500 KC 0-56 MC ARC 3 PP . arg ‘T8-260 AP FM «signal generator 
on $1 Arq TS-263/TPS-10 wattineter X-band 
. PP-87 APT-4 | Te.868/U tent set 
- ®OR-178 PP-l04 APT-5 T8-270/UP S-band 
BCR-284 RA-+4 BC-191 + 
TS-278/AP 400-490 ME 
. PR-i62 RA-3* aOR 268 : 
VALVES eo =e 3s pose 13-300/0 ye 6-45 MC 
INDUSTRIAL AND MILITARY TYPES | BRU RA-f2 SOR-024 | TS-388/0R = Frequency meter 
MG -140F RA-47 TELETYPE Ts-258/0 Multimeter 
Receiving Volcage Regulators ae 78-676 Ve ter 
Transmitting Crystal Rectifiers TELEPHONE “AND TI TELEGRAPH 78-382 Audio osctilater 1000 KC 
Klystrons Gas Switching BC-1016 CW ink tape recorder a a Vac. tube voltaneter 
Magnetrons Phototubes BD-71 6 line switchboard » Mogshenster 6-1600 MEG 
BD-72 12 line switchboard 1-40 watetone bridge, O10 MG 
Thyratrons Ignatrons yhene 1-06 Tube tester voltohmeter 
Cathode Ray Transistors Line test set es Mignal generator 100 KC-#2 MO 
Dynarmotor test set 
Microphones Keys Headsets ao, Telephone repeater He} | beers 
BMC-1 MARK I-87 H-16U HI IMP. Remote control ee pr 470 Ma 
..i7 HAND 3-38 Hs-23 HI IMP. T6-5 Code oecillator 1-064 Migna! generator 100-156 ME 
30 THROAT J-45 Ha-s0 LOW Imp. | T@-l0 Ink tape reproducer rise — aah ay LR: 
2 D 7 Fs , Code praction keyer - aly » 
Sy “ur eH uso + Low inp. re Long reage feild phone io Bolometer band 
MANY OTHERS AVAILABLE PROM STOCK Civilian and military telepbone and telegraph | Leaga cane! Gonevater ase he 
Over one million tubes of all types in stock, centrals, carriers, switchboards, facsimile Iz-17 Handy talky teat set 
Your inquiries will be promptly answered. | and teletype. #4 pry fat ont 100-196 MC 
IPP tent sot 156-166 MC 
IPP test set 160-186 MO 
RADIO HAM SHACK is eee of its reputation founded on years of efficient, reti- | Bo-an Frequency meter 125-90000 KC 
able service to our overseas clients, BC-876 Signal generator 76 Mt 
Fifty thousand square feet of laboratories, reconditioning shops and ware- oat re-4 Teat recetver 160-426 ME 
houses is ed assurance of the very finest service and stock, All our equipment and oe taes par wk aah S-band 
material * pr - and cl out with a full money-back or replacernent | po igri, fig. gen. pulsed 6-bend 
wenn oy e facilities are available on our premises. BO- 1287 Ore thos cope 
~ 
- 
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W & L COMPONENTS LTD 


8 CAMDEN HIGH STREET, LONDON, N.W.1I. Tel: Eus 7444 (near Mornington Crescent Underground) 


FM TUNER 7 VALVE RADIOGRAM CHASSIS DC to AC CONVERTER 
+ ™ 


‘S. : 7 
ball 7 


An extremely sensitive 5-valve tuner | Three Wavebands 


with internal power supply for AC SW 13.6 m. to 50 m.; M.W 
Mains 200/250 volts. 2 position switch 195 m. to 550 m.; L.W. 800 m. to | y 
for Gram and F.M. (tuner switched off 2,900 m. aU We, now Crive ts AC recaed 


in Gram position). 7 latest type valves: 12AH8, 6BYW6, changer from your DC Mains using this 
Permeability tuned and temperature | 6AT6, 12Ax7, 2-6AQ5, 5Y3. Push | effective 50 cycle electronic converter. 


compensated against drift. Pull Output. AC Mains 200/250. | Input 200/250 DC. Output 200/250 v. 
Geared drive with illuminated cali- | Output transformer fitted. Large | AC 25/30 watts. Variable frequency 
brated dial Valve line-up: ECC85 twin | illuminated dial, Sockets for speaker | ang output controls. Valves: Osram 


triode as grounded grid RF stage and | and pick-up. 4 position wavechange ; 
mixer, 6BJ6 |.F. amplifier 6BJ6 limiter ; switch. High Q RF and IF coils. 277 and two KTSS's. In Push Pull. 


6AL5 ratio detector 6V4 rectifier. Special detector circuit for high gain Frequency stable with Mains Varia- 
Your existing radio or amplifier con- | and superior A.V.C. Complete with | tions from 190 to 250 volts. Easily 
verted to FM in a few minutes. knobs. fitted. Full instructions, 
Price £13 15 0 Complete Price £12 12 0 inctuding Tox Price £7 10 0 Complete. 
(including Tax) Carriage and Packing 7/6 extra 
Carriage and Packing 7/6 extra. AC/DC Models 10/- extra. Write for full particulars to Dept. 3c. 


AUTOMATIC COIL 
WINDING MACHINE 
Type Al/1. (25-50 S.W.G.) Type Al/X. (19-46 S.W.G.) 
This machine is the most modern on the market and it 
possesses many exclusive refinements including: 


@ Dustproof construction throughout 


@ Provision for winding up to four coils 
simultaneously 


EYELETTING 
and light 
PUNCHING 
MACHINES 


Autopharnix No. 6 
A new and improved 
treadie operated mach 
ine for the automatic 
insertion and closing of 
eyelets in either flat or 
formed work in metals, 
plastics, fabrics, etc, The 
deep throat, high verti- 
cal gap and projecting 
base make this machine adaptable for eyeletting radio chassis, 


cylindrical shells, spinnings, mouldings, etc 
HUNTON LIMITED Ke]ectric [ro 


Phanix Works, 114116, Euston Road, Londen N.W.! 73 UXBRIDGE ROAD, EALING, LONDON, WS 
Tel.: EUSeen 1477 (3 lines) Grams: Untonexh, London Eoling 8322 


@ Micrometer traverse setting. 


@ Wire Gauge Indicator engraved with 
various wire gauges to which the 
machine can quickly be set. 


@ All steel parts are either cadmium 
or chrorrium plated. 

@ Instantaneous re-set counter reading 
up to 100,000 Turns. 

@ Entirely new Wire Tensioning Stand 
to hold two reels of wire. 

We will be pleased to 

j 

send you an tllus 

trated leaf- 

let giving a 

fulltechmcal 

specification 

on request 
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RADIO 
RECEIVER 
CHASSIS 


Built co the highest specifications, 
these chassis offer che finest value 
to the enthusiast. Supplied with 
set of selected knobs. Socket 
panels for aerial, earth, speaker, 
fo yea and gram motor. 

v. 50 cycles only. 


CABINETS 


The macnificent Bureau type 
Cabinet illusrraced is in specially 
selected walnut veneered ex- 
terior with light Sycamore 
interior with matching Rexine 
lining. Two full-sized compart- 
ments. Overall measurements 


34in. x 17in, x Bin / 
high Price £17 0 0 
Other high-quality cabinets are 


available at prices ranging from 
10 Gns. 


Packing and carriage | 5'- 


TYPE A 5 VALVES 


TYPE A: 5 valves 3-wavebands 
Superhet with full 
feedback and A.V.C. 


tone control 


negative 
Full range 


£9/19/6 


TYPE B 7 VALVES 


TYPE B: 7 vaives 3-wavebands 
Superhet with specially designed 
push-pull output stage. 


£15/14/6 


*% SPECIALLY RECOMMENDED ® 
DISC PLAYER 


Specially designed for the amateur 
builder, these Disc Players consist of @ 
the latest }-speed Automatic Record 


Changers, complete with crystal turn- 
over pick-up head for long-playing and 
standard records, mounted on 
Sycamore lines base Supplied 
complete with ficced Mains lead and 
screened pick-up lead, ready fer 


connecting up Price £10 16 0 


Packing and carriage 76 


AUTOMATIC RECORD CHANGERS 


Cat. No. RC/A—B.S.R. Monarch, or latest Collaro, J-speed €9 15 0 
13 Gns. Cat. No. RC/B—GARRARD RC'BO, S-speed, automatic 
A.C. Mains 4i3 0 0 
Cat. No. RC/C—GARRARD AC.80, 3-speed, automatic 
AC/DC, Universal 


SPECIAL F.M. CHASSIS 


A six-valve pure F.M. chassis with single waveband only, covering all 
existing and projected B.B.C. F.M. transmissions. Highest degree of 
LF. amplification making it ideally suitable for fringe areas. Output 
stage specially designed around an EL41 output valve ensuring a really 
wide audible frequency range. Permeability-cuned circuit with high 
Special wide-range tone control. 
A.C. 50 cycles only 


stabilicy factor Output 4 watts. 


Provision for external speaker. 
Co-axial socket for dipole aerial 


10 6 
Pocking and carriage 76 


A.M./F.M. CHASSIS 


A nine-valve A.M./F.M. chassis with 4 wavebands (long, medium, short 


and F.M.), push-pull output stage and magic eye for precision tuning . 
Specially designed, with permeability-cuned F.M. circuit and a very 
high degree of |.F. amplification for fringe-area reception, it offers the 
finest quality regardiess of price. Automatic volume contro! and a 
Push-pull output stage and com- 
pensated network for electrostatic treble speaker, with an output of 
Special 
large !0in. high flux-density F.M. Speaker with hyperbolic cone plus 
matched high-tone electrostatic Speaker. 


UNBEATABLE VALUE 
TAPE RECORDER 


in a superbly fitted Moroccan grained 
carrying case, this instrument is the very 
finest of ics class, reeardiess of price 

Latese type TRUVOX twin-speed Tapedeck 
input for radio, gram, and microphone 
Built-in selected elliptical Speaker of the 
very finest quality. Recording (with record 
ing level indicator) or Play-back. 200-250 
volts, 50 cycles, A.C. Mains only 

Supplied complete with selected Micro- 


phone and Recording Tape. 42 Gns 


special wide-range tone control 
5 watts and che widest possible audible frequency range. 


Co-axial socket for dipole 


Provision for external 
£23 Gns. 


aerial. A.C. 50 aycles only 


speaker 


*% SPECIALLY RECOMMENDED *® 


TAPE DECKS 
A.M. CHASSIS TRUVOX 2-speed, twin track Tape Recorder, Amplifier only 


Tape Deck of the latest type Built to the highest standards, 
S-valve Superher, 2 wavebands (medium and long). AC/DC 200-250 with push-button £23 2 0 magic eye for indicating recording 


ntrol level 
volts. Output 4 watts. Controls—tuning, on/off volume, wave change eceeietes Gns. 
g ond carriage $/- 


Developed to meet the demand for an inexpensive instrument with no Pack Packing and corriage 7/6 


8 Gns. 


sacrifice in che quality of its reproduction and output. 


LOUDSPEAKERS 


Cat. No. L$'10-—(0in. Standard 

Cat. No. L$'£74—7in. x 4in. ELLIPTICAL 

Cat. No. L$ 5—5in. Standard 

Electrostatic Loudspeaker LSH75, for treble response 


Packing and carriage for all Chassis 12/6 


Packing and carriage | > 


ALL FULLY GUARANTEED 


GENEROUS’ HIRE PURCHASE TERMS 


All correspondence and remittences to: 
36 SOUTHAMPTON STREET, STRAND, 
Personal callers only at 9 JUDD STREET, LONDON, W.C.! 


LONDON, W.C.2 
Telephone enquiries : TERminus 9876 
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= ="You can rely on us” 


Stockists of all Radio and Electronic components 
for manufacturers, laboratories, Educational 
authorities, and the amateur. 


Stockists of Bulgin, Denco, Hunt, T.C.C., Belling and 
Lee, W.B., Whiteley, Wharfedale, ete., ete. 


Mullard 510 amplifier and G.E.C. 912 amplifier—all 
| 
parts stocked and available on H.P. 


Taylor and Avo instruments from stock. (H.P. terms 


available.) 
| 4 
RADIO SERVICING COMPANY 
82, SOUTH EALING ROAD, LONDON, W.5. Telephone: EAL. 5737 
Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m. Wed. | o'clock 


It is now compulsory to suppress 
radio interference from small electric 
motors and other devices... . 


RADIO INTERFERENCE 
SUPPRESSION 


discusses the various methods as 
applied to radio and television 


By G. L. Stepuens, A.M.1.E.E., this book explains the origins of 


electrical interference and principles of suppression, then gives 
practical details of suppression methods for many kinds of industrial, 
domestic and marine equipment Suppressor components and 


methods of locating interference are fully discussed and special 
attention is given to suppressing interference with television receivers. 
Legislation for the compulsory suppression of radio interference 


from small clectric motors and other devices is now in force. The 


Published for “Wireless World” various methods of suppression are dealt with in this book 
2nd Edition 132 pp. Indispensable to radio and television engineers 


65 illustrations 


Obtainable from booksellers or from :— 


10s. 64. net By post 103.114. lliffe & Sons Ltd. . Dorset House . Stamford St. . London, $.E.1 
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with the exclusive spindle 


Modern Miracle of Record Changing 


lo the music lover the MIRACORD 5.¢ 
with Crystal Pick-Up) bas become a 

ymbol of everything that could be asked for 

in a 3-speed automatic changer Wow and 

rumble are eliminated and the ‘‘ Pausamatic 
featul allows the user to select “ pause ’’ time 
between records of from 5 seconds to § minute 
Ihe superb craftsmanship of the MIRACORD 5. 
permits only the recording, not the surface noise of 
the record, to reach the ear. The touch of a button 
staris smooth, silent action The “ Magic 
Wand pindle releases records gently-——not a pusher 
arm or a stabilizing plate in sight! Now you can 
enjoy hours of continuous musik with the pause 
YOU want between records, Or insert the single 
play spindle—your MIRACORD becomes a manual 
player! Muting switch eliminates “ plop”, At the 
end of record play, the arm returns to rest and sets 
down, Finished in Maroon and White. Price /23 
plus / y PF. rhis Changer can also be supplied , 
with Magnetic turn-over plug-in head Type M.8, 
Price /30/3/11, plus {9/13/9 P.T. 


Player with TRANSCRIPTION Quality 


Truly aphonic performance is yours in chis outstanding manual player 
A specially designed two or four pole motor with a high constant speed 
factor is mounted in vibration-free ball-bearings totally screened to 
prevent outside interference 


CA ts High fidelity sound reproduction in the complete frequency range fills 
\\ 4 the mou exacting demands of the music connoisseur. Price 4100/9 
plus £345 P.T 


(((((( (Qed 


This Player can also be supplied with Magnetic turn-over plug-in head 
Type ™.! Price £171 4 plus €5/9/7 PT 


No. "38" Spindle 

Automatic spindle for 45 r.o.m. records, Use with MIRACORD 
5.¢ Holds 10 records. Constructed of durable plastic, finished in 
maroor upplied complete with clips for atraching spindle to base 
when notin use. Price €2:13/6 plus 172 P.T 


Plug-in Heads for MIRACORD M4 and MIRAPHON M.I! 
Constructed of special damped plastic. The Plug-in Heads will accept 
standard cartridges of any manufacture Supplied complete with 
turnbutton and standoffs for G.E. cartridges, wires attached, indi- 
vidually boxed. Price 17:10 plus $/9 P.T 


L. P. R. LTD., 28, CURZON STREET, LONDON, W.1 


Telephone : GROsvenor 7177 
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BAKERS 


tome RAD] O wsiemeam 


We are pleased to announce that, to meet an ever 
increasing demand, all ‘* BAKERS Selhurst RADIO ’ 
Quality Loudspeakers will now be available exclusively 
through our London sales organisation, 

This most comprehensive range of Quality Reproducers 
comprises some 14 models covering all requirements 
in High Fidelity Sound Reproduction, of the beginner 
as weil as of the most critical listener 


12” ISW DE-LU XE 
Mk. | @ £9.12.6 


Mk. il @ €\Il. 7.46 


A precision-made loudspeaker with a frequency 
response extending from 20 cycles to over 17,000 
cycles, it is the ideal single reproducer for the modern 
home as efficient loading is achieved with compact 
enclosures, It is also recommended as a low-frequency 
unit in twin-speaker systems for its smooth clean 
BASS 

Write for full details of our range of High Fidelity 
equipment, which includes GOODSELL ‘* Golden 
Range "’ Williamson and Ultralinear Amplifiers, Tone 
Controls, F.M. Tuners, Tape Equipment, with the 
Pick-Up (Diamond or Sapphire 


Ortofon dynamic 
Styli) 


UL/F/TC Tone Contro 
Pre-Amplifier €12.12. 


A 4-stage high-gain unit with feedback over each 
stage ensuring extremely low noise, designed for the 
more exacting critic 

Mail orders only, 
showrooms 


pending the opening of our new 
Trade and Export enquiries invited 


JOHN LIONNET & CO., 
Dept. W, 62-63, Queen Street, London, E.C.4. 
Tel: CiTy 7167 


WIRELESS 
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-——M. R. SUPPLIES Ltd—— 


(Established | 935) 


Largest stockists of F.H.P. Geared Motors—tal! details in our List GM/965, copy on 
reynest. Production sa! Research mea please note. The foliowing special! offers, 
all perfect material, are lor immediate delivery. Prices nett 


ELECTROMAGNETIC COUNTERS (latest © 


PA Brand new, | equare by 
sir e * ting up to 9,999. Resistance ”) obme. and enitable for operation 
00 volte peed counting, 2 " slower speed) or in anode 
©), 18/6 (despatch > 
LONDEX RELAYS special limite ft LS Ov. AS " pole 
ake bing (ex-Govt., new), 22/6 (des 
RESISTANCE aase ; t in,, 22 ohme 3 « Kach 60 volt ampe., bank of 
tte. F heating gulators. B new, 1/9 each 
wd r 6/6 paid 
AIR THERMOSTATS st. protection. Ex-A.M rand new, boxed. Switching 
at 32 deg. F. 0 ff at 40 ¥. (wit ‘ ange adjustment). Capacity 
4 ampe. (259 *. AM 4/6 ides. 64.), 46/- ne 
INSTRUMENT RECTIFIERS, tull-wave copy le, with leads, 5 mA x 
USIVERSAL wAINS MOTORS, 200/250 A.O/DA /isth H.P. A fine bargain 
for many purpose Hew ng hines (for which they were made), Drills, Grindetones. 
we Projec *, Mixer rrers, etc. Size:—4jir ng, Zin. by 441. overall. Sha.t 
type, ball b es. Bre 37/6 (ce 
Low VOLTAGE PANS t 6/12 D ‘ 
jin. dia, Brand new 
RXTRACTOR PANS ‘ wel) made w ut 
no > tatestepenes wit 
£4/12/6 , 
SYNCHRONOU! 6 rime switc HES all 200/23 Brand new Banga 00/250 
i lant t «4 " ; leet r fing ut 
oh ‘ — . ting device ptiona apa 
2) ampe wt 86 Ale of 00/259 ¥ “ br nous 
tr ting two ease utes h with tw T ations per 24 hours, each 20-ampe 
26/18/6 (aes. 2/¢ 
s¥Nc HkONOUS ELECTRIC “CLOCK MOVEMENTS, 0/250 v, 60 with spindles ft 
¢ and secon do hande In plastic dnat er Spin . cep, with 
276 Bet of three han good sty) lial, 2/- 
ADJUSTABLE COUNTERPOISE LAMes Terry Extended arm len t. with tw 
te and apring interpolse 1 hold at any angl Wired and fitt- and 


nia burr aim BLOW nas ry, & fk Power with B.T.H 4 h.p. Inductiox 


ph. Diameter of a wilng 15tn erall, depth 17tr 
omd irab tengular outlet Sin. by 4in. Duty approx, 1,000 ft. per min. 
amd new mt ] 1 10/+) 
RADIAL oe ID swite ims, a O-stud taps, make before break, Sin. equare by 
2 arm, i« OG (ite 
raintod sruD- TAP p TENTIOMETERS, 6,000 ohma ia 15 etad-taps, with locator 
ar reened housing Qjin. dia. by The finest preciston potentiometer 
16 
brovpos F HP. MOTORS, 290/230 v. A ection, Ba 


49.6 


M. R. SUPPLIES, Ltd., 68, New Oxford St., London, W.C.1 
Telephone : MUSeum 2958 


NOT JUST ANOTHER HIGH FIDELITY AMPLIFIER 


The STANLEY Mode! HF125 is a scientifically designed 
nstrument which will provide perfection of sound 
reproduction. Read the Brief Specification :-— 

Frequency response 10-20,000 c/s within less than idb. Total 
harmonic distortion 0,2 at 400 ¢/s., 0.1 at 5,000 c/s. Hum 
and noise 74 db. Power output 12 watts, bass and treble controls 
providing 10 dt fe and cut. Input impedance IM ohm. Power 
supply 10'250v. 40/100 c's. A.C Provision for connection of 


wr tech Jepartment is at your service. Send “or details of this 


or sont netrument t Joy 


ust 18 GNS. price 


STANLEY SOUND & VISION PRODUCTS LTD. 
Stanley Works, The Green, Pirbright, Surrey. 


Phone: Pirbright 1426 
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ADCOLE 


(Regd Trade Mark 


SOLDERING INSTRUMENTS 
& ALLIED EQUIPMENT 


ILLUSTRATED 


DETACHABLE 
~&” BIT MODEL 
LIST No. 64 


Protective 
Shield 
List No. 68 


CATALOGUES HEAD OFFICE SALES & SERVICE 


ADCOLA Probucts LTo., 
GAUDEN ROAD, 
CLAPHAM HIGH ST., 
LONDON, 5$.W.4 


TELEPHONES : 
MACaulay 4272 
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MULTITONE 


SPECIALIZE 
in equipment for the DEAF 


PHYSIOTHERAPY 


and for 


Actual Size of the A.V.C. instrument (Covers removed) 


AUTOMATIC 
VOLUME COMPRESSION 


now available in the sub-miniature 4-stage 


Transistor MINUET” Hearing Aid 


Multitone were the first to introduce A.V.C. in Hearing 

Aids in 1936. It has proved essential for:—~— 

1. Cases of deafness with recruitment (Non-linear deafness) 

2. The Quality-Conscious deaf who are unable to tolerate 
overload distortion. 

With the Minuet, two degrees of compression can be 

selected by the user. In addition the instrument is ad- 

justed during fitting to take variations in individual optimum 

volume requirements. 


Weighs only 14 ounces complete with battery 


MULTITONE ELECTRIC CO. LTD. 


223-227 St. John Street, London, E.C.! 


Famous Microphones 


matiil ‘lonette 


These are the “Big Three’ among Ronette 
microphones. Professional models of the cell- 


unit type, having a very wide and smooth fre- 


quency response. Especially suited for use in 


recording- and broadcasting studios. Beauti- 


OOo 


. 
Coo 


fully finished. Examples of experienced work- 
ift 


manship and aud 


S$ 742 (left) double cell type. R 572 (centre) double 


cell type, also available with built-in line trans- 


former. R 474 (right) is our four cell type, the 


finest crystal microphone ever made 


TRIANON ELECTRIC. Ltd. LONDON NW 10 Aeepeneenre 


95, Cobbold Rd., Willesden Telephone Willesden 2116 


WEIR 


instruments manu 


factured in Moving 
Coil and rectifier 
types to B.S. 
89-1954. 


DC-DG CORVERTERS 


r changing low voltage DOC to a higher voltage DC- 
providing anode supply tc amplifiers, radio trans 


cters, et Prices (rom £7.6.0. 


] DC-AC CONVERTERS 
for use nith 

ELECTRIC GRAMOPHONES - RADIOS 
RADIOGRAMS « AUTOCHANGE 


Ac eple 


SMALL PANEL INSTRUMENTS 
as the 


2in., 2hin. and Iti ‘ : 

pcr ae gg Magog standard RADIOGRAMS * TELEVISION 

black moulded insula- by Leading Manu- TAPE RECORDERS ~ TV from 
facturers, the Trade and Country House Lighting Plants (price 

ting material and pro- the Aircraft Industry according to instrument). 


vided with scales 

printed in black on 

matt white enamelled 
metal dials. 


Prices: From €8. 16. 0—for small 

motors——or from £11.16.4—/for radio- 

grams (including 3-speed types 

inputs: 6, 12, 24, 32, 50, 110 or 
200/250. D.C 

Outputs : | 10v. or 230v, 50 or 60 c/s 
Ow. to 300w 

Available as Ammeters, Voltmeters 


Milliemmeters and Microammete Unies complete & ready for use 


Write for descriptive folder W.W 


THE WEIR ELECTRICAL INSTRUMENT CO I TD. Specialists ‘in Converters since 1937 
: NEW CHAPEL RD.. HIGH ST., FELTHAM, MIDDX. Tel: FELTHAM 4242 
BRADFORD-ON-AVON {iRE Seite Bene? OF Poseses feed, tnaden, 1402 GULliver 5165 & 7202 


mee Overscos enquiries to neorest EM! Orgensetion beet ——_, 


rh 


ere 
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MINIATURE 
}OLDERING 


NSTRUMENTS 5 DIFFERENT MODELS TO SUIT 


ALL YOUR REQU!REMENTS, 
HEATS UP IN 30-45 SECONDS, 
ROBUST CONSTRUCTION — 
NO CERAMICS OR MICA USED, 


MODEL 4f MODEL 
6A 


MODEL MODEL = 
6 9 12 ” ‘a 
Fn ~~~. tig . _ FOR GREATEST EFFICIENCY, 
inated a bene at take Pe wd > J ELEMENTS MOUNTED AT 
5 ier = rer os yo) SOLDERING POINT. 
MANUFACTURED BY 
ton Spar 
ORYX cere, aren LTO. | Mode! sumption Voltage Bit Diameter Weight Length Price bis. 
Tg 2 “V2 watts | 6,12,240r50 316° (48mm) |OSor, | 6b | 25- | 2- 
3 TOWER HILL poe | sO weeee : 6 only 5 32° (4 mm) OSon | e _ we | 
ANTEX LONDON, €E.C.3 | 9 @3waces| 6,12 & 24 532° (4mm) (0.2502) 6 25 ie | 
Prone: REre GA | Gwatts| only | 332° G4mm)|O25en| @ | 29 | 10 | 
SELLING BRISKLY IN MORE THAN 16 FOREIGN pone — _ — — = 
COUNTRIES—WHERE SUPERIOR QUALITY 16 ALSO 6 6 watts 6 only 1/16" (1.6 mm) | 0.25 of 6 25)- fixed bic | 


APPRECIATED * Model li—Special High Temperature Model 


Another DALY Electronic Achievement 


CAPACITORS IN REDUCED SIZES WITH 
FULL VALUES AND WORKING VOLTAGES 
SEND NOW for new Jeaflets with up-to-date information on 


this new range of capacitors 


DALY has succeeded in maintaining full capacity values and 
working voltages in more compact designs specially 
suited to ultra-modern equipment 


PHOTO-FLASH EQUIPMENT ° DEAF AIDS - PRIVATE TELEPHONE 
INSTALLATIONS AMPLIFIERS D.C. POWER UNITS + SPOT 
WELDING EQUIPMENT » TEST-GEAR - MAGNETISATION EQUIPMENT 


Behind DALY capacitors lies 20 years of making only 
electrolytics, highly specialized experience which engineers 
throughout the world are finding invaluable, and which is 


PSE pete 0 ont od ee 
OE Rm Oe Camera wea 


ee te ee ae ee 


ee ee me meet cae ened eet tet ae 
ne nt ee 


ene em wt Orem eee ety et mat (ay 
eee a ae 


ee mn SF te eat oe a ee 
o~ 


ee 
8 ee ne 


MOTOR STARTING 


readily available to you 
DALY << owernstuyy & 


DALY 


se Ne ELECTROLYTIC CAPACITORS 


m4 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


DALY (CONDENSERS) LTO., WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5. Phone: EALING 3127-8-6 Gables: DALYOON. LONDON 
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SG50 SIGNAL GENERATOR 


We're continually stocking up 
That's why we can always offer such 
a wide selection of the best Hi-Fi 
equipment to our customers. And 
although we have (as you can sec 
from the list below) very good 
supplies, they won't last —- so we 
are stocking up again for the 
New Year The list shows a few 
selected items from the equipment 
which we had on the premises at 
the time of going to press. Naturally, 
the position changes from day to 
day 


Covers 100 kc’s to 80 Mc/s in six bands on fundamentals (ot on 
harmonics), either modulated or C.W. Uses 6C4, EF9! and SenTerCel 
rectifier with double wound mains transformer. Direcely calibrated 
scale covers over 60in. and pointer is driven by an epicyclic drive 
in olive green metal case size 9 x 13 x 4in. deep with green Perspex 


AMPLIFIERS a, engraved iront panel. We claim chis to be che best bargain available 
4 oq at only €8/10/-, plus 6/- carr./packing 

Goodsell Williamson ‘*‘C” core ; CRSO BRIDGE measures | ohm to 10 megohms and 10 pFd. to 

100 mFd. in fourteen ranges. Mains operated, uses 6SH7, 6U5 and 


Pye P.F.91 DRMI. In black crackle case with sloping panel, size 54 x 8 x Stin 
ONLY €7/18)/-, plus 4/6 carr./packing 

F.M. UNITS Please send stamped, addressed envelope for illustrated leaflets. 
H.P. terms are available 

Goodsell FMT/401 Callers only—Charles Britain (Radio) Led., |!Upper Sainte Martin's 
Lane, W.C.2 


All post and H.P. orders to 


GRAYSHAW INSTRUMENTS 


Park Stable Yard, Leyton Road, Harpenden, Herts. 


MOTORS AND PICKUPS 
Collaro 2010. 
Garrard 301 
Connoisseur Mk. II. 


G 'U SPRINGS. 
WIREWORK 


& METAL PRESS 


SPEAKER UNITS 
Wharfedale corner assembly. 
Wharfedale 3-speaker assembly. 


Wharfedale Golden 10in. corner 
assembly 


Pye Cantata unit 

Pye Concerto unit 

Tannoy Autograph 

Tannoy Dual Concentric Reflex 


Best wishes to all our 
customers, and our 
suppliers for a Happy 
Christmas and a 
Prosperous New Year. 


S OK, AYO « sh Ks 
3 ante se ge 


CLASSIC 


ELECTRICAL COMPANY LIMITED 
THE HI-FI SPECIALISTS 


352-364 Lower Addiscombe Road, Croydon, /he HEATH SPRING & NOTION C? | 
Surrey. HEADLESS CROSS. REDDITCH. ENG 


Telephone : ADDiscombe 6061 


Rf 


re 
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SPECTONE brings 


STEREO MALL [[eaeenec see 


into the Home! 


This new reproducing instrument was received 
with tremendous enthusiasm at the Radio Show 
as an outstanding achievement in musica! repro- 


duction. Using the new E.M.I. ** Stereosonic "’ 
Tape Recordings with their double track on which 
is recorded ihe complete field of sound over the 


full frequency range, it can truly be said that here 
we have the greatest advance yet made in the faith- 
ful reproduction of music. Demonstrations can 
be arranged in our own theatre or through your 
high-fidelity dealer. 


Write for complete specification of this amazing 
instrument and literature on the Spectone Magnetic 
Reproducer and the Spectone 510 Mullord Amplifier. 


Vale Kd Windsor 


WEYRAD 


A COMBINED AM/FM RECEIVER ENABLES YOU TO ENJOY THE HIGH QUALITY 
OF B.B.C. TRANSMISSIONS ON V.H.F. WHILE RETAINING FACILITIES FOR THE 
RECEPTION OF MEDIUM AND LONG-WAVE BROADCASTS. 


COMBINED AM/FM COIL PACK—TYPE B.60. 

Completely assembled with four-position switch, valve holders, 

screens and all associated components. Designed for use with 

valves types 6AM6 (R.F. amplifier on FM only) and 6BE6 (fre- 

quency changer AM and ig 

Dimensions—width 3tin., th 4fin. (plus switch spindle). 
Overall ii Depth 44in. 

PRICE 71/9 plus 23/4 P.T. 


TUNING CONDENSER 

The B.60 is designed for use with a special 2-gang condenser 
having separate sections mounted on a common rotor shaft. 
The low capacity sections are selected by the switch for FM 
tuning. 


PRICE 22/-. 


TUNING SCALE TYPE TS60. 

Printed on glass in 3 colours. Calibrated with station names on 
L.W, and M.W. Frequency calibration only on FM band. Size 
Yin. x 4}in. Pointer travel 7in. horizontally. 

COMBINED AM/FM I.F. TRANSFORMERS AND RATIO 
DETECTORS. 

\.F, type P21/1, price 12/6. R.D. type P21/2, price 14/2. 


THESE COMPONENTS CAN BE ALIGNED WITH VERY SIMPLE TEST EQUIPMENT, CIRCUIT DIAGRAMS AND 
ALIGNMENT INSTRUCTIONS SUPPLIED. 


WEYMOUTH RADIO MFG. CO., LTD., CRESCENT STREET, 
WEYMOUTH, DORSET 


—— _—$____ 
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GRUBB PARSONS 
mies) §6=60A.C. STABILISER 


NEW & IMPROVED MODEL 


% Even greater constancy of output voltage than with earlier 
model 


*% ‘Increased output—up to | amp. 


% Safety device incorporated to avoid any dangerous rise in output 
voltage in event of failure of any part of the unit. 


Stability a ee changes of at % Optional provision of voltmeter and ammeter to measure input 
least 10 at all loads and for normal and output voltages and Output current. 
frequency variations 
Regulation Within + 0.1% for changes from no toad 
a ra. en Oy ee ren % ‘Stabiliser can be adapted at small cost to stabilise the radiation 
3% (Mainly 3rd and Sth) under average emission from light sources such as filament lamps and Nernst 
Reactive Loads = en ance maintained for loads filaments. 
of P.F. from 0.8 to unity, lagging or leadin 
input Volts (Nominal) 210, 220, 230, 240 and 250, 
switch selected 
SIR HOWARD GRUBB, PARSONS & COMPANY LTD. 
WALKER GATE, NEWCASTLE UPON TYNE 6 
SUBSIDIARY OF C. A. PARSONS & COMPANY LIMITED 
QO New 
» 
AMBASSADOR 
Ambassador VISCOUNT 


13 CHANNEL 


TUNERS 


NOW AVAILABLE TO THE 


HOME T.V. CONSTRUCTOR 


Suitable for home constructed receivers— 
including “The Wireless World”, “Magna- 


view ” “Teleking”, “Premier”, etc. 
Complete with fitting instructions 


Bracket for fixing tuner to cabinet 2/6 


Viscount Radio- Radiagramopho se | 
gramopnones are 
in world-wide 
demand Powerful 
long-range nine-valve 
receiver with push-pull 
output. Eight wove- 
bands, six with 
electrical 
bandspreading. 
3 - speed auto 
changer. Twin 


Call for a demonstration of our HI-Fl EQUIP- 
speakers. A.C MENT and LARGE SCREEN T.V. or send 
for leaflets and details of DECCA, G.E.C., 
mains only. PAM, LEAK, and VALRADIO equipment. 


SERVICING BY FACTORY TRAINED ENGINEERS 


SUPER-VISION LIMITED 


AMBASSADOR RADIO & TELEVISION LTD. 136, High Street, Teddington, 
PRINCESS WORKS, BRIGHOUSE, YORKSHIRE, ENGLAND Middlesex. Tel : Kingston 4393. 


Write for full information 
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TYPE G.M. 4530 is recommended where high sensitivity 
is required (max. gain 10,000 X) for genera! laboratory use. 


Frequency Range 0 - 200 Kes (—3dB) for sinusoidal 
voltages. 0 - 50 Kes for pulse voltages 


Attenuators /:/ to 300: 1 in 6 steps, symmetrical 

Gain Max 10,000 X 

input Resistance Constant /Moa 

input Capacity Max 50 pf min 20 pf. 

input Voitage (00 voll p.t.p. max. 

Output Voitage 350 volt p.t.p. max. 

Output impedance /- 30 

(Made /) Holland) Internal Calibrating Voitage /0 mV to 10 V in7 steps 


TYPE G.M. 4531 has been designed to operate 

with moving coil pen recorders e.g. Kelvin & Fiughes. 
Frequency Range © - 50 Kes (--3dB) 

Gain Max 200 X continuously variable 

input 0.5 Ma and 45 pf 

Output Max 100 volt 

Output impedance 50 - 200 a (dependent on load conditions) 
Built in Shift Voltage + 250 volts 


Full technical data on request to the Instrument Department o/ 


e ‘m PHILIPS ELECTRICAL LTD 


INDUSTRIAL PRODUCTS DIVISION 


CENTURY HOUSE SHAFTESBURY AVENUE LONDON: WCi 
PMIO143 


Cellular Polythene 


INSULATED TELEVISION DOWNLEAD CABLES 
To meet the exacting demands being made on the efficiency of aerial systems, 
the Glover range of Cellular Polythene insulated downleads have been designed 
to utilise the superior electrical properties of this new form of polythene. 


Details of three designs are given as ) 2 


] 
being most representative of modern CO-AXIAL TELEVISION DOWNESADS a 
practice. aes | cece vuran (RUSS A EE 


Reference No. p a9 G.a.teF 


Characteriatre ‘impedence onme "% 


| 
2 Le 


T 
; 
; ; ; 
Service Ares j A A | A 
Attenuation in B10 at mM " }-4 j j | ‘ } 
ae 1 | 
The two Cables G.R.1., G.R.2. are - 0 Mel | | | ’ 
intended for use in the service area and |_“eperSenductor Pee BR A endl | Seco 
e . oO nonches } 
one G.R.3. for use in fringe areas and — t } } ’ 
7 : __Over y Potythene P| 18 | * | 
in situations where interference Wire ta | 7s ae | 
is high eey sa | | om | 020 "| 


W.T.GLOVER £ CO.LTD. 


\ ‘ 4 
Lai” TRAFFORD PARK MANCHESTER 17 


“4 
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ELECTRICAL REVIEW is complementary to Wireless 
World in the rapidly expanding field of elec- 
tronics, providing a comprehensive survey of the 
progress and needs of each branch of industry. 
This weekly journal has for over 80 years been 
Britain’s recognised authority on every aspect of 
the generation, distribution and utilisation of 
electricity 

In addition, ELECTRICAL Review provides that 
frequent analysis of technical developments and 
news from all spheres of industry which is 80 
essential to every progressive electrical engineer. 
Add ELecTricaL Review to your regular reading, 
available from all newsagents or direct from the 
publishers 

Published Fridays ls. 6d, 

Annual subscription Home and Overseas £4 10s. 0d. 
U.S.A. and Canada $14.00, 


SUSUTRTUAL Baya 


DORSET HOUSE, STAMFORD STREET, LONDON, S.E 


METERS 


LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


RADIO, ACOUSTICAL and} | | sxastrsss or, riers nveteante 
ELECTRONIC 


MENTS (as illustrated) 
AMPERES D.C. 0-/, 2, 3, 5, 10, 15, 20, 25, 30, 50. 


F.M., HI-FI, etc. 


OUR NEW FULLY ILLUSTRATED 
CATALOGUE WILL PROVE OF 
GREAT INTEREST .. . 6d. Post Free 


pte seaeete mate ne a a 


INSTRUMENTS MILLIAMPS. 0-1, |-0-1, 0-5, 10, 15, 20, 25, 30, 50, 100, 
& 250, 500. 
COMPONENTS MICROAMPS. 0-25, 0-50, 100, 200, 250, 400, 500, 750, 


50-0-50, 100-0-100, 250-0-250, 500-0-500. 
AMPS. R.F. 0-1, 3, 5, 10, 15, 25, 30 


wy 
at Weg i - w.F. mt, Dy De " ’ , . 
VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100, 250, 500, 750, 
oh r Ly oe eex 1,000, 1,500, 2,500. 
na VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250, 500, 750, 1,000, 


We can supply meters with NON-STANDARD CURRENT 

and VOLTAGE RANGES to any specification. DELIVERY 7-14 days 
PUSS: tt HOLPORR MOVING IRON, THERMO & ELECTROSTATIC INSTRUMENTS 
2in. SQUARE FLUSH, 34in. ROUND FLUSH AND INDUSTRIAL 
INSTRUMENTS ALSO AVAILABLE FOR PROMPT DELIVERY 


SPECIAL OFFER OF GALVANOMETERS 


See September and October issues of “VV.W." for full details 


2, tome Fh eateoks hetr whe ‘Wor! ey “an 


=H | 


COMPLETE RANGE OF 


“Q-MAX” SHEET METAL PUNCHES | | ANDERS ELECTRONICS LTD. 


FROM }” TO 2)” AND I” SQUARE , HAMPSTEAD ROAD, LONDON, N.W.I. 


Telephone: EUSton 1639 
AVAILABLE PROM STOCK Suppliers to Govt. Depts., 8.B.C., Tech, Colleges. 


Leading Manufacturers & Research Laboratories 
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{x “What we need for this job is 

a lightweight DC Scope 

—but who makes them?” 


“Furzehill, of course—they’re ‘ P ) 


So 
the only people who do!” es 
Cc 


= TYPES 1 
0 130 zero to 10ke/s - ~~ - 18 Ib. | ly) 
0 110 zero to 50 ke/s - - = - 35 Ib. | ht 

and of course 

0120 3c/s to 25 ke/s - - - - 18 Ib. | 


0 100 zero to 4 Mc/s with time and 
voltage calibration. 


No one else offers these lightweight scopes | 


For detailed specifications write to Dept. WW.2 
Furgehill. Vid. 
Clarendon Road, Watford, Herts. Telephone: Gadebrook 4686 


RADIO 
EXPORT 


1,200 types 
of Receiving and 
Transmitting Radio 

Tubes available ex stock. 


HALL ELECTRIC LTD 
Haltron House, 49-55 Lisson Grove. 
London, N.W.1. 


Tel.: Ambassador 1041 (5 lines) Cables; Halbectric, London 


Sake 
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PARTNERS 


invite you to consult them 
for all your 
high quality audio equipment 


requirements.. 


Our recommendations will include 


@ ACOUSTICAI @ ARMSTRONG 
CHAPMAN COLLARO 
*% We also have pleasure in introducing ad e 
DYNATRON G ) 
anew range a ATR @ GARRARI 
of Traditional and Contemporary @ GOODMANS @ GOODSELL 
a Equipment Consoles : ¥* LEAK Pa ORTOFON 
Send for details of these, and our range @ RCA @ ROGERS 
of Specialised Loudspeaker enclosures @ TANNOY @ WHARFEDALE 


HP. TERMS AVAILABLE 


% Come and hear it for yourself at BK. PARTNERS LTD. 


Demonstrations daily 10.30 a.m —5.30 p.m. 229 REGENT ST. LONDON W.I. (ENTRANCE HANOVER ST.) 


Saturday 10.30 a.m,.—1!2.30 p.m Phone: REG 7363 


P.O. TYPES 
> TO YOUR 
—_ SPECIFICATION 


VHF /FM 

BROADCAST 
RECEIVER 
TYPE CB4 


Constructed to VHF standards throughout Covers the band 2 with 
RF, Mixer, 2-\F, and ratio detector stages. Provision is made for single 
or push pull output, or added Short Waveband. Aichough ‘* hand built * 
in small quantities, an attractive price is maintained 


up te 80,0000) and up toe 
8¢.0's. 600 and HIGH- 


SPEED Lis y alee DELIVER 


Model ‘A,"’ FM tuner A popular and small unit, with good sens‘tivity 

These are in use from Bognor to Ely, and littie changed since first des 

LARGE cribed by Amos and Johnstone in the Wireless World New 
hammer "’ finwh front place and tuning scale carries a magic eye; this 


STOCKS 
OF 


and power unit are optional 


Our new Linear Amplifier is condensed to only !2 « Sin. plan with sym 


| metrical front layout. Linear Hi-Fidelicy Amplifier €14 10 @. 
KEYSWITCHES | CB4 FM/MW ‘feeder unit, mains driven aies6 
| CB4'2, with push pull output 4% 60 CU8 
A” base tuner aii iy 6 
THE KEYSWITCH CO. A" coming scale, magic oye a's ¢ 
A" power unit aooes 


ALL POST OFFICE EQUIPMENT 
Enquiries to Seles Manager 
126 KENSAL ROAD, LONDON, W.10 


Telephone ; LAD. 0666, 4640 


Welcome to MARLBOROUGH YARD, WN 19, evening 


demonstrations also arranged 


BEL SOUND PRODUCTS CO. ARC. 5078 
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Change £1 RETAIL 


FULL TRADE 
DISCOUNTS 


today 
to -— 


The only 
tape giving 


a perfect performance at low price 


SALFORD ELECTRICAL INSTRUMENTS LTD. 


PEEL VWVORKS «: SILK STREET + SALFORD 3 + LANCS 
LONDON OFFICE :>MACNET HOUSE - KINGSWAY “WC 2°) Jeno’ 4669 


A Subsidiary of THE GENERAL ELECTRIC COMPANY LTD. OF ENGLAND 


STANDARD INSTRUMENT CASES 


Neus item: the Imhof Standard Range of metal instrument cas 
has been considerably expanded through the addition of yet 
more “ Standard ”’ cases, racks, consoles and handles 

Obviously, that means a wider, more comprehensive range to 
select from. Each item is different: each has been designed 
in the full sense of the word): each is soundly constructed 
and every housing is available in a number of finishes, cither 
Standard or special! 


NEW “ OFF-THE-SHELF” DELIVERIES 


News item: complementing the increased range of “ Standard 
are the new deliveries now in force :— 

3 DAYS for Cases, Chassis and Handles. 

7 DAYS for Racks and Consoles. 
These new deliveries apply to existing “ Standard” cases: the 
same deliveries will soon be announced for the new and mor: 
recent additions to the Range. 
So there it is. If you are a user of instrument cases write (o 
‘phone) to the address below for further details: or, of cour 
come along to our new showrooms on the Third Floor of Imhof 
House—and see for yourself! 


for worthwhile cases, racks, consoles and handles 


Dept. PIO, ALFRED IMHOF LTD.. 
eS COB Be 10.116 New Oxford 8t., London, W.C.1. 


Telephone : Museum 7878. 
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an outstanding 8 
new | 
contribution 


to 
high-fidelity 
technique 


KELLY RIBBON HF REPRODUCE! 


THE SPECIFICATION 


Response...... 3,000-20,000 c/s 
/ Power Cap vseeee 10 watts 

Consider these characteristics Impedance .. 15 ohms 
—appreciate the significant 
pert they can play in your Flux ...... 10,000 Gauss 
“ Hi-Fi” set-up. Observe the Dynamic Mass 0.908gms 
advanced design, that is the F 4 107 
work of a leading acoustics orce mass ratio 4 x 10’ dynes/gm 
authority ... and note the price! Horn loaded 1,000 ¢/s Cut-off 
Reasons enough why you should Dimensions ...... 8h x Sh x 4hin 
send for full technical data. ; 

Weight ..... 8 Ib 


usr price 12 GNS 


My KELLY H.F. REPRODUCER 


Manufactured by Kelly Acoustics Lid 

EXCLUSIVE WORLD-WIDE DISTRIBUTION BY - —_ 

THERMIONIC PRODUCTS LIMITED * HYTHE + SOUTHAMPTON HANTS. Phone: Hythe 3265 
Gb4 


Transformers The Manning-Carr P.53C 
MINIATURE 
POLARISED RELAY 


Now in dust-proof heavy gauge 
anodised aluminium can and 
with miniature 5 or 9-pin base 
for plugging in. 


QUALITY-RELIABILITY ne soe ae 


PLATINUM POINTS IF SPECIFIED 


Transformers 


Transformers 


For the Mullard Amplifier. arene te 
For the Osram 912 Amplifier. Data eee nS ee 
For the Williamson Amplifier. nd capable of handling mains voltage on § 
C.R. Tube Isolation Transformers. the contact with serhating curren up H Actual 
Instrument Transformers, edviniags thas the Aoietereeeumnan % Size 
and all popular types. be me bc k in either direction by ; 
FROM Seiad deiediees or “* 4 adie aoe ; POST OFFICE 
" pulse operation is required. Speed of § TYPES 
operation is high and the Relay will 
Salibdeiiscen cnbetlt aatae” % 5,000 & 600 RELAYS 
* than 50c.p.s. Resistance up to 7,0000hms § TO SPECIFICATION 
t) which is acceptable for Anode circuits : Tropicalising, impregnating 
Alcernatives to specification required ; and Services jungie finish if 
Sole Conce ssionnaires - required. Delivery 5-4 weeks. 


LIMITED 
62, BRIDGE ST. NORTHAMPTON 
AND ALL LEADING COMPONENT DEALERS 


Manufacturers to HM 


L. £ SIMMONDS LTD. 


BYRON ROAD HARROW aa x 


Horrow 2524 
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HHH ++ 
HH - - THE LA-L SHORT RANGE 


bh 
a uv ° * 


he + RADIO TELEPRINTER 
7 +H H TERMINAL 


= | 
ant 
rT 
Litt 


7 
1 
Oo 
] 


ore rates 
. t+ ptt tt TI 
ttt ttt - 
+++ +4 + . fea 
switch ++ 
t+-+4 a 4 Ls 
eeu —_ “ . | Serer 
aaa ee == =e TRANSMITTER 
. +++ tf ane 
+ + + 4 + 
4 SSGReaee ae 
4 aes ++ 4-4-4 + 
+ —++4+-++- t t 
Cy . seeseesesssn 
Lj |) TeLeraintee eueevwns f 
BEBE BEBE EGER: -- 
T 
+ 


Z esegned and Ongunee ted ty 


od 
t} INTERNATIONAL AERADIO LTD. |+" 
j AERADIO HOUSE 40, PARK STREET TTT 
] LONDON, W.! HYDE PARK 5024 ian 
i 14} 
; ttt ttt tt rt ttt + — ttt 
a eek: SSSeeekae' 4 it 
SSS aeseeas sha’ a it t | } 1 Che International Acradio VHF short range 
PT ttt errr radio teleprinter terminal is designed to combine 
SSRSESEBS SD | | t | t tt+t | rT the highest engineering standard with low initial 
ge | | | | | | T | ew: | Tl cost. This eouipment is especially valuable where 
saer Pili Tiros 1 a rT jenae landline facilities are unreliable or not available, 
earn ads ; } iJ as may happen between a town and its airport 
SOURS RUCEESEEUSSESERESE od d 


WEBB'S new credit plan 
with NO INTEREST CHARGES 


To customers with a banking account we offer a SIX MONTHS’ eredit plan WITH 
NO INTEREST CHARGES and no documents other than your order describing 
apparatus and BANKERS’ ORDER FOR MONTHLY PAYMENTS.  Calcula- 
tion of payments is simple: DEPOSIT WITH ORDER ONE FIFTH OF CASH 
PRICE; DIVIDE BALANCE BY SIX TO ARRIVE AT MONTHLY PAYMENTS. 


(Customers desiring 12 or 18% months’ terms can be accom 
modated under our usual Extended Payment Scheme 


Here are a few examples:— 


| ' ' 
ACOUSTICAL “ QUAD IL” Ampli- EDDYSTONE °° 620" FM AM Unit. FERROGRAPH TAPE RECORDER, 


fier and Pre-amplifier, cash price cash price £38. cash price £79/16 

aAe 6 months’ Terms: Deposit £7/12- and 6 month’ Terms: Dopess £15/19/6 
6 months’ Terms: Deposit £8/8- and 6 payments of £5/1/4 (Or an and 6 payments of £10129. (Or on 
6 payments of #6/12/-, (Or on Extended Terma: Deposit €12/14/4 Extended Terms: Deposit 026/12 
Katended Terms: Deposit (14 and V2 and 12 payments of £2/6/5 or 18 of and 12 payments of @4/17/7 or 18 of 
payments of £22/11/40r 1Bof £1/15/10.) £1/12/4.) £4/8/-.) 


yy ! 

R.C.A. HIGH FIDELITY Amplifier ROGERS “ RD JUNIOR ” Amplifier EDDYSTONE Communications Re- 
and Pre-amplifier, cash price £48. and Pre-amplifier, cash price £26, ceiver Model “ 680X,” cash 

price £106 


6 months’ Terms: Deposit £9/12/- and 6 months’ Terms: Deposit £5/4- and " 

6 payments of £6/8/-. (Or on Extended 6 payments of £3/0/4. (Or on Extended : i a #21 Pwd and 
Terms: Deposit £16 and 12 payments Terms: Deposit #&/18/4 and 12 pay Extended Terma: Depoeit &85/6/8 and 
of £2/18/8 or 18 of €2/0/11.) menta of 1/11/10 of 18 of €1/2/2.) 12 payments of €6/0/7 or 18 of €4/10/2.) 


Any combination or collection of apparatus, value £15 or more, can be combined 
under either our ‘*6 months no interest "’ or * extended payment’’ schemes, 


@';' > DD « ; 14 SOHO STREET, OXFORD STREET, LONDON, W.1 
A PoP 5. Tet: GERrard 2089. Shop Hours: 9 a.m.—5.30 pm. Seu. 9 em—! pm 
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1,000 metre for 
professional use 
on plastic spool 
600 ft. on plastic spool 
300 ft. on plastic spool 
150 ft. miniature tape for 
postal recordings 

Special tapes for GRUNDIG TK.9, 
rk.819 and STENORETTE and 

The New Thin Long Playing Tape on 
the same spool, giving 50°,, more tape 


Bally 


1,200 ft. 
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DECEMBER 


BING 


MAGNETIC RECORDING 


TAPE 


. GIVES ALL for that little extra... 


because it possesses ALL the qualities essential 
to a product that is outstanding in its field, 
This PVC based recording tape is naturally a little 
. but 
the initial cost is more than offset by its perform- 


more expensive than some other makes . . 


ance and extra-long life. 


F. A. HUGHES & CO. LTD 


DEVONSHIRE HOUSE: PICCADILLY 


Mayfair 8867 


LONDON -WI 


Telephone 


Trade only supplied 


1955 


ALWAYS “ FIT” 


CASTORS 


THE WORLD'S BEST 


CONTRACTING 
TUBE 
ADAPTOR 


For §", 1", 14% 14” tubes, 
Quickgrip Adaptors are fitted 
by handasno toolsare required. 
2", 24,3", and 4” wheels 
may be used. 


Ask for Brochure 
and poges 8, 25, 57 


Numerous other types of 
head fittings available 


md Sole 


AUTOSET (PRODUCTION) LTD. 
DEPT. “H," 75-41 STOUR STREET, BIRMINGHAM, I6 
EDG. 1143 (3 lines) Escd. over 35 years 
Please mention “ Wireless World” ATV 


Manufacturers 


Engineers, Patentees 


(3 2 tb} 


Hermetically 


sealed 


transformers 


for 


tropical 


conditions 


STL TRANSFORMERS 


incorporate sound design and 


are 


manufactured to the highest standards 


called for in the electronic and com. 


fields. Consult 


munication 


us 


for 


your next transformer requirements. 


STEWART TRANSFORMERS Ltd. 
75 KILBURN LANE, LONDON, W.!0 » LADbroke 2296/7 


== Tern wsocD 


10<4¢6 
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FOR ACCURATE FREQUENCY CONTROL 


CRYSTAL OVEN TYPE €E.5101 


% For 10X, 10XJ and B Style crystals 
% |! watt heater—6,.3 v. A.C. or D.C. 
%& Temperature differential 1.5°C. 

% Thermostat range —1°C. to + 104°C. 
% Nominal setting 45 C. 

*% Price £710 -. 


CRYSTAL DRIVE UNIT TYPE €E.5102 


A crystal controlled drive unit for trans- 
mitters requiring a frequency stability of 
better than +-0.003%.. 


% Uses temperature controiled oven £.510) 


* Built-in power supply 
*% 250 mW. output 
% 2-6 Mc/s fundamental frequency range 


PLEASE SEND FOR INFORMATION ABOUT OUR PRODUCTS OF 
SPECIAL INTEREST TO THE COMMUNICATIONS ENGINEER 


Labgear (Cambridge) Limited “ow Pict 


CAMBRIDGE, ENG. 


Telephone: 2494 (2 lines) Telegrams: “Labgear, Cambridge” 


-(owards perlection- 


Who else but LOWTHER 
would be DISSATISFIED with:— 


Ultra linear or M.L.F. amplifier circuits? 
Simple horn; bass chamber or crossover speaker systems. 
F.M. reception without full dynamic range, A.F.C. ete. 


‘Front-end’:—minus wide range and independent controls. 


lium! 


Lowther’s new range of products maintain their usual unimpeachable 


standard as well as answering all these points. 


THE LOWTHER MANUFACTURING COMPANY, 


LOWTHER HOUSE, ST. MARKS RD., BROMLEY, KENT, ENGLAND. Tel.: RAVensbourne 522 
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XFT2 


Inco: porating a germanium 
junction clement 


manufactured and supplied by 


Encapsulated in a seamiess metal can, its 


v1x7'5 mm. 


IVA 


dimensions are only—4°75 


Hhivaglitds 


TONEFIELOD WAY, VICTORIA ROAD. | 
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ERO-ID 


ELECTROLYTIC CONDENSERS 


We can supply the 
complete range of 


Subminiature eg ; 


Minilyt Mico and he) / 
Panclimatic Cor é wa Li 
‘a te 2 
densers y J 
i ~ 3 * 
Your enquiries are Win, 7 


nvited ; eg i 
spec ' = 


fication and cata * 


Technical 


logues on demand 


TRIANON 
ELECTRIC LTD. 


95,COBBOLD ROAD 
WILLESDEN , LONDON,N.WI0 


TELEPHONE: WILLESDEN 211464 


A Complete range of 


DAND 3 CONVERTORS 


is now available, 
either with or without 
power supplies. Care- 
ful design and layout, 
together with efficient 
filter circuits ensure 
high attenuation of 
Band | and freedom 
from break-through 
All our units are fitted 
with pre-set Band 3 
contrast controls and 


manual aerial trim- 
mer, 
less power supply 5.15.0 


with power supply £7.10.0 
Pius post and packing 2/6d 


SEND FOR FULL DETAILS. 


HOMELAB INSTRUMENTS LTD., 


615/617, HIGH ROAD, LEYTON, LONDON, £.i0 
Phone: LEYtonstone 565! 
SS EL TS A TS 


PRICES 


Tiereasoen 10664 
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If you are keen on REAL fidelity .... 
why not convert to tape ? 


It may not have occurred to you before that tape recorders 
have a place in the fidelity equipment bracket. Just what 
sort of a place depends upon the tape recorder you have 
in mind 


Call in at any Simon Stockist (contact us or our Northern 
Depot if in doubt). Ask to hear our new demonstration 
tape played on the Simon SP/2 or SP/3. You'll hear what 
we mean by real fidelity... . 


Mion) TAPE RECORDERS: 


Left: Simon SP/2, attractive Rexine 
covered cabinet, 75 gns 

Right : Simon SP/3, walnut veneer 
cabinet, 79 gns 


Simon is OUNg, recording 


SIMON SOUND SERVICE LTD. 
46/50 George Street, London, W.! Telephone : WELbeck 237! (5 lines) 


Northern Depét J. D. MORRISON & CO. LTD. 


Wakefield House, 11/13 New Wakefield St., Manchester |. Tel: CENTRAL 2959 


Dependable and 
Tested components 
for lasting 
efficiency! 


STAND-OFF INSULA- S.L.8 SPIN WHEEI M.E. GANG CON 
DRIVE. A precision slide DENSER. Available as 
: rule drive complete with 1, 2 or 3 gang, 490 pF 
1,500/5,000 Very high 3 band glass scale. The nominal capacity, matched 
and standardised to close 
limits. Cadmium plated 
steel frame Aluminium 
Vanes. Low loss non- 


rORS Working voltage 


insulating resistance spin wheel drive gives 
perfect control through 
ratio 24: 1. Fitted with 
constant velocity coupling, 


Ceramic non-tracking. Sili- 


one treated to repel mois 


: hygroscopic insulation 
ure (ideal for tropics eliminating strain on con- Length excluding spindle 
lag or spillend. We have denser and providing 1 gang—I “in. to 3 gang 

; mechanical and electrical ~Ftin. 
a full range to cover mos isolation from vibration and Price 1 gang, 9/3. 
needs noise 2 gang, 14/-. 3 gang, 183 


Write for full details of the complete range of precision-built components for Radio and Television industry. 


J A C K S 0 N P R 0 S KINGSWAY - WADDON - SURREY Telephone: OROydon 27545 


(LONDON LTD) 


Telegrams; WALFILCO - SOUPHONE - LONDON 


TDecemprpe 1046<¢ ~~ a, 
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ONE OF A COMPREHENSIVE RANGE OF VERDIK PRODUCTS 
THE 


[Dit 


2 SPEED TAPE RECORDER 
Employs the current Lane Tape Unit 

and latest amplifier techniques and is 

suitable for playing pre-recorded tapes 

at their best. 


Verdik Sales Ltd., are manufac- 
turers of high-grade magnetic 
recorders, amplifiers and asso- 


ciated equipment. 


VERDIK SALES Ltd. 


& Rupert Court, Wardour St, 


London, W.! ‘Phone: Gerrard 8266 


VARIACS for S-M-O-O- 
Voltage Control 


+ pele 


Reis 
Pee SECO 


aac 


VARIAC 


table auto 


FREQUENCY METERS 
24-8" up to 10.000 cycles 
DIFFERENTIAL A.C. CURRENT 
METERS 


COMPARING THE MAGNITUDE 
OF TWO CURRENTS 


varying the 
/ >evVFYDA 
17 abov 
of the $s 
ding dia 
nany real a 
ntrol; com 
they save 
bout one year. They are av 
n 170 VA up to 25 Kilowatt 
also available tor j-pi 
n £7.10.0. upwards 
r Catalogue Té 


A full range of switchboard and 
portable instruments, including four 
type f Millirange Meters 
THE ELECTRICALINSTRUMENT 
CO. (HILLINGTON), LTD. 


Poswell Square Industrial Estate, Hillington, 
Glasgow, S.W.2. Halfway 1166 and 2194 


ives ali possible informat 


CLAUDE LYONS LID. 


Head Office and Works. 76 Oldhall Streec, Liverpool 3, Lancs. 
Southern Factory: Valley Works, Ware Roed, Hoddesdon, Herts. 
+ Registered Trade Mark 
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Better Quality 
TRANSFORMERS 


A Woden Transformer will 
fulfil the most exacting 
specification, combining high 
construction precision and utmost reli- 
ability in service 

ent workmanship Both research and produc- 
tion are centred on the 
manufacture of first-class 
tested equipment at the lowest 
possible cost consistent with 


quality materials and 


workmanship 


2. 


BILSTON «© STAFFS Tel: BILSTON 41959 


B9A TYPE PLUGS AND SOCKETS 


A range of miniature 9-way plugs 
and sockets based on the B9A 
(Noval) valveholder 


Current rating—3 amps. per contact . 
Voltage rating—-500 volts between contacts. 


STYLE | Plug for use with standard B9A valveholder. 
Moulded in woodflour or nylon loaded PF. 
With or without cover and cable clamp. 


STYLE 2 Plug and socket for connector use. Locating spigot on plug engaging hole 
in socket assists blind insertion. Moulded in nylon loaded PF with or 
without cover and cable clamp or with saddle for chassis mounting. 


Full details on request 


THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY. Telephone : ASHTEAD 340! 
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EPENDABLE PRESENTS 


Demonstrations Daily 


RETAILS AT 9 Gns. 
THESE FEATURES 


200/250 A.C. Tunable Over Band tt! 
Aerial Imp, 80 ohms 
Output 45 Mc/s. Freq. Tunable. 


VALVES—1-U78, |-B309, 2- 
Z77, Unit guaranteed 6 
months. Valves 90 days 


CHECK 


AMERICAN 607 VALVES 
Brand new. Individually boxed, 
Price 6/- each. P.P. 6d. Special 

price for quantities 


TRADE ENQUIRIES INVITED Size 
DEPENDABLE RADIO SUPPLIES 


124 TOTTENHAM ST., 


OPEN 9.30-5.30 Mon. to Fri 


SIMPLY CONNECTS TO AERIAL 


BEAUTIFULLY 
FINISHED Medium Oak CABINET 


LONDON, W.I. 


Sat. 9.30 to | p.m 


DecempBer, 1955 


ROTARY TRANSFORMERS 
H.7.3! 


input 11.5 v. 


Output 250 
v.at 125 mA 


H.T.32 


NO ALTERATIONS 
TO CIRCUIT 
REQUIRED 


Input It. Sv 
Output 499 
v. at 65 mA 
H.T.31, 55/-. Post 2/-. 1.7.32, 30/-, Postage 2) - 


HEAVY DUTY SLIDING 
RESISTORS 

250 watts to carry 25 amps. Resistance 0.4 
ohms Suitable for charging board, etc. 
Size 9 x 4 x Gin. high. 
12/4. Post 2 


Brand new. Price 


DYNAMOTOR 


TERMS.-CASH WITH ORDER OR C.0.D 


DEPENDABLE—ALWAYS DEPENDABLE 


ROTARY 
TRANS- 
FORMER 
10x 8x 5. y 
ee 
LANgham 7391/2 D.C. Input D.C. Oucput 
27 Volts or 12 v 285 Volts 
1.75 Amps .075 Amps 
Price 37/6 ea. P.P.2/-. 


Now available 


with our Equipments 


: Orlojon 


Moving Coil Pickup 


a 
| 
t 
| 
. 
® 
@ Separate heads for L..P. and 78 r.p.m. records 
@ The Ortofon arm with ball-bearing mounting 
and special quick-locking ring. 
@ Suitable matching transformer for use with our 
pre-amplifiers 
Type 384 with triple mu-metal screen for hum 
rejection and a copper screen against stray R.F 


Demonstrations: London area: 


Messrs. B-K Partners Ltd., 
The Classic Electrical Co. Ltd. 


DETAILS of this and the new GOODSELL GOLDEN RANGE of 
Amplifiers sent upon request. 


GOODSELL LIMITED, 40, Gardner St., Brighton, 1 


Telephone : 26735 


TAPE PRE-AMPLIFIER 


e. ae 
Sat ok | 

0 G 6 if : ‘A 

GE't ¢ “Hy 


.. for those who 
want the best. . 


Used with the WEARITE 2B DECK, our Tape Pre- 
amplifier 4/WRB/2b is capable of giving recorded quality 
to the highest professional standards; yet at moderate cost 


* Completely separate recording and replay 
chains with direct/replay monitor com- 
parison switching. 


* Correct pre- and post-equalization to. 
C.C.LR. standards. 


* Peak-programmie signal metering. 
* Positive metering of bias and erase voltages 


* Designed mainly for WEARITE 2B Tape 
Deck—uses all the facilities provided on this 
deck. 


Price 55 gns. 
For full details, write or telephone 
ARIEL SOUND LTD., 


57, LANCASTER MEWS, LONDON, W.2. 
Telephone: PADDINGTON 5092 


a2 
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o VAR 


NEW SUPER LIGHTWEIGHT PICKUP MARK II giving an extended 


frequency range on L.P. disc. 
Head only (Standard or Microgroove) (7 + P.T. £2 9%. 10d Total £9 9s. 10d. 
Pickup with one head 69 3s. Od. + .T. 43 Ss. 24. Total £12 8s. 1d. 


A. R. SUGDEN & CO. (Engineers) LTD. 


WELL GREEN LANE : BRIGHOUSE : YORKSHIRE 
Phone: Halifax 69169. Grams: Connoiseur, Brighouse 
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We will @ladly send you our 
catalogue and tull information 
on requeat 
VITAVOX LIMITED, Westmoreland Road, 
London, N. W. 9. Telephone: COLindale 8671 


IABLE 3-SPEED 


CONNOLSSEUT’ GramoPHONE MOTOR 


We present an entirely new three-speed unit operating at 
334, 45 and 78 r.p.m. The full 12in. turntable is lathe- 
turned and manufactured of non-ferrous material. The 
main spindle is precision ground and lapped to mirror 
finish and runs in phosphor bronze bearings. The synchro- 
nous motor is dynamically balanced and resiliently mounted, 
making it virtually vibrationless, with low noise level and 
low hum induction 

The speed change is arranged mechanically and gives » 
2°, variation on all speeds, the synchronous motor running 
at constant speed at all settings. No braking action is 
employed to obtain speed change. 


It is suitable for playing standard transcription and micro- 
groove recordings. Input voltages 200/250 v. A.C, 50 
cycles or, as specified to order for 200/250 y, A.C, 60 cycles 
or 110 v. A.C, 50 or 60 cycles, Mounted on jin, die-cast 
board 15fin. * 13}in. with 3fin. clearance distance below 
motorboard. Speed selector turret is fitted at isl rear of 
motorboard. On-off switch at left front also releases pressure 
on the rubber drive bly. All orboards are drilled 
to take Connoisseur Standard and Super Lightweight 
Pickups unless otherwise ordered, When used with these 
pickups mounted in position, 3,in, clearance above motor- 
board is recommended. 


Price: £20 + P.T. £7 2s, 6d. Total £27 2s, 6d 


OVERSEAS AGENTS &. Atriom W, L. Procter ~~ hee, 6a Oyned 
street, Cape Town, Australia J. H, Magrath & Co, (Pty) , 8 Ls 
Lonsdale Street, Melbourne, (Canada: The Astral Brectrie Co. 4., 4 


Lu . Hong 

The Radio People Lad. 31 Nathan Read, Kong. Malaya (Male 
Distributors) Bastiond Trading Co., | Prince @trest, Mingapore. 

USA. (tain Distributors Denty Radio Corporation, 9 touth Tis 
Street, Philadetphia, %. Pa. Audio Supply Laboratories, Nickels Arcade 
bai.dings, Aow Arbor, Michigan, 


DECEMBER, 1955 WrreLess WorRLD 


93 


#2 Wiretess Wor_p DecempBer, 1955 


MOMOMOMOMS PREMIER RADIO COMPANY MOMOMOMOMS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2__—s Tell.: AMBassador 4033 & PADdington 3271 


PPP PPP PPP PPP PPD DIDI IP IPI IPIPII III IP IPIISS® 
THE NEW PREMIER TELEVISOR BND 3 (COMMERCIAL) 


! For the Home Constructor 
; 13 CHANNEL DESIGN 

, 

‘ 

] 


SUITABLE FOR USE WITH ANY POPULAR WIDE ANGLE TUBE 


DESIGN |. Includes a Multi-Channel Tuner (Channels 
1-13) continuously variable 40—100 Mc/s and 170-225 
Mc/s. The Tuner is supplied wired and tested and is 
complete with valves, all connecting leads and fixing 
brackets, 

THIS DESIGN MAY BE BUILT FOR €34;9/7 (plus cost of 
C.R.T.). Packing and carriage extra 

DESIGN 2; Channels |-5, tunable from 40-68 Mc/s. 
THIS DESIGN MAY BE BUILT FOR £30 (plus cost of 
C.R.T.). Packing and carriage extra, 


% Constructors who have built Design 2 (5 Channels) 
may convert their receivers to Design | for £6, this 
price includes Multi-Channel Tuner, New Vision 
Input Coil and full instructions, 

% All coils supplied for these two Superhet Receivers 
are PRE-TUNED ASSURING ACCURATE ALIGN- 
MENT and EXCELLENT BANDWIDTH. 


= Duomag permanent magnet focusing with simple 
picture centring adjustment. 

te Exceptionally good picture ‘‘hold’’ and interlace 
Noise suppression on both Sound and Vision, 


The Televisor may be constructed in S easy stages: 


THE COMPLETE TELEVISOR IS SAFE TO HAND.E (1) Vision, (2) Time Base, (3) Sound, (4) Power 
BEING COMPLETELY ISOLATED FROM THE MAINS BY A Pack, (5) Final Assembly. Each stage is fully covered 
eeuetos can saa Toole guna wah pains in the Instruction Book, which includes layout, circuit 
MAKING SETTING UP VERY SIMPLE diagrams and point-to-point wiring instructions. 


The Instruction Book also includes full details for con- 
verting existing Premier Magnetic Televisors for use 
with modern wide angle tubes. All components are 
individually priced. 
instruction book 3/6, Post Free. Includes details of both designs 


CONSOLE CABINETS 
For 14", 16" and 17" Televisors 


A handsome Walnut Cabinet that will be a fitting housing for a 
first-class Televisor. 


Folding doors are fitted to cover the Cathode Ray Tube when not in use. 
A flap is provided which gives access to the preset controls on the front 
edge of the Chassis. A baffle board suitable for a |Oin. Loudspeaker and 
all the necessary Tube and Chassis bearers are included. The overall 
dimensions of the Cabinets are the same: Height 384in. Width 19in. 
Depth Top 19in. Depth Bottom 2lin. 

TUBE ESOUTOGHEONS 


21/- (pee. & post I 
B Moulder j tive 48/- (pkg. & post 2/¢ 
l4in. I M 4 7/6 (pee. & post ) 
Dark rit tal 2l/- (pka. & post 1” 
Dark Pit t Tube 25/- (pkg. & post 1/t 
r Mask for BP 45/4 (pkg. & post 2/ 
b Ring (anti rt j 68 


Sulvstevene Ghiun rr ‘ 62 
PRICE HP. TERMS: DEPOSIT 64.10.04 
- - PLUS 21). PKG. & CAR. 10 MONTHLY PAYMENTS OF 61.0.0 


TERMS OF BUSINESS: Cash with order or C.O.D. ower £1, Please 
add 1/- for Post Orders under 10/-, 1/6 under 40/-, unless otherwise stated 
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WILLIAMSON AMPLIFIER KIT 1 
rete ase we ms. PRE-AMPLIFIER PREMIER MAINS TRANSFORMERS 
we orms ;: wimaries tapped for 200-280-250 © maine 10 

Deposit £3.18.9 & 12 monthly payments of 61.1.8 AND TONE CONTROL UNIT nC 

‘ SP176B, 175-0-175, 50 mA. 4¥. @laedv @ 
r h . itely complete and all components are . 
guarent exactly to author's specification SPSS0A, 356-0-250, 100 mA., O¥. @ BB a., ¢ " 
= ; - ‘ :"‘e20 SPasiA. - O-0-850, 150 mA., 4 *2-Ha..4 

’. Tern 6a..40. @ la, 40. @ 188 
D z and SPOS2, 550-0-450, 150 mA v. @ 23a... 


Pkg. & f i Suitable for use with the Wiltasneor 
Williamsen out- 


| Quality Amplifier Two switched inputs with pre 


put transtormer volume controls Tone control, bass boost and 

6 ohne ' treble boost and cut. Output volume ‘ Atted is 17 
‘ - Steel box 10}in Bin ‘in., silver be r finiehe 7 
Williamson complete with black Perspex pane! engraved in silver gE H ry _— ary a0 v., seoomlary 1.75 K 
‘hokes Power requirements LT 6.5 volt«, 9 amp. HT 0 volte s76 

o mA Fu 5 mA. Kindly state HT voltage available, if over o\z ur. TRANSrORMER, cetmany 210 v., 280 v 
hrouded 19/6 | volte, to enable the correct dropping tor to be ndary 4 Kv. and 29 76 
OH 1 86mA | Gtted in the Pre-amplifier, Completely wired, tested and | B aT "TRANSYORMER, primary 210 ¥., 290 

h 11/9 | supplied with Valves for @5/5/-, postage and packing » ¢ dary 6 Kv. andy 43/12 - 


Build these NEW PREMIER DESIGNS 


 3-BAND SUPERHET carvery PORTABLE RADIO 
RECEIVER TRF RECEIVER Bi at 


MAY Plas 2/6 
BUILT FOR £7. 19. 6 Pkg. & Carr 


Latest type Superhet Circuit using 


t BU » MAY BI Pius 2/6 I% 
4 valves and metal rectifiers for opera- MAY BE BUILT £5 15 0 Plus Pkg - al £7. 8. 0 as 2/6 Ike 
tion on 200250 volts A.C. mains. POR e © & Carr BUILT and Carr 
Waveband coverage — short 16-50 


metres, medium 180-550 metres, and The circuit is the lacest type TRF using 3 valves and 4 miniature Valves in a Superhet Circuit 
long 900-2,000 metres. Valve line-up Metal Rectifiers for operation on 200/250 A.C covering medium and long waves 


oveneenvensars 


6K8 freq. changer, 6K7, IF, 6Q7, mains. Waveband coverage is 180-550 metres on Rexine covered Cabinets Iifin. x 10in, x | 
Detector AVC and first AF, 6 6 medium wave and 800-2,000 metres on long wave Siin. in two Sonereneng Seraaes Wine | 
output The attractive cabinet to The dial is illuminated and the Vaive line-up is with Grey Panel, jue with Grey 


house the Receiver size 12in. lon, 6K7 H.F. Pentode, 6/7 Detector and 6V6—Ourtput Panel, please state choice when orderin 
64in. high, Sin Jon can be su led The attractive Cabinets to house the Receiver size THE SET MAY BE USED EVERY. 
in either WALNUT or IV 12in. long, 6hin. high, Sjin. deep, can be supplied WHERE—home, office, car or holidays 
BAKELITE or WOOD. se ed in either WALNUT or IVORY BAKELITE or WOOD INSTRUCTION BOOK 1/6 (Post 
Book, 1 post free, which includes INSTRUCTION BOOK | - (post free) which Free) which includes Assembly and 
assembly and wiring diagrams, also a includes Assembly and wiring diagrams, also wiring diagrams, also « detailed 
detailed stock list of priced components. a detailed Stock List of priced components. Stock List of priced components, 


COMMUNICATION RECEIVER PCR2 | 3-SPEED AUTOMATIC RECORD CHANGER | . ACCUMULATORS 


t 10 amy y famous maker) 


#11 
t 16 amy Sil 


Made by World-fanour naouts 


Ex-Govt. Manufactured by Pye Ltd turer, The Unit designed 


| to play T2in., 19tn. and Va. 


7in. Records intermixed 


BATTERY CHARGERS __ 


any ovier at 334 - 200-250 v. A. Will charge @ ¥ 
Ag) ARPA ww 7% rom. Cap ‘ Battery at Lamp. Housed in « 
10 rec orda New «> Finished in (ireen 
PC-% reversible dual atyhe ™ le 
KF an? } « oryetal Pick-up has extended ‘ 
| frequen« ranger Por wee on above unit te man 

. A 100/125-2000 volts 0 by PREMIER and does not 
AY. em An Output-Ov6. 3 Wave bands 15-50, | cycles. A‘. mains contain) Ex -4iovt com 
0-070 and 900-2,000 metres. Ln black ease with crackle | LIMITED QUANTITY ONLY ponente 
front minated calibrated dial, fly wheel taning | Plus packing and carriage | £9. 1 9. 6 Pias 2/6 P and P 
. aerial ts er, size i7hin. x 10m. x #im, Ovutpat | BRAND NEW, guaranteed 

kets tor win lance speakers. Supplied complete | 404 in manufacturers’ original eT PRIC# 

nives aad built-in A.C. power supply. Brand | ©#rton 

new and ready for use Ie 


CASH £12/12/-. Or on H.P. Terms, Dep Ai4- sna | 
Mra eee | BARGAIN OFFER 


DARK SOREEN FILTER IN TRIPLEX GLASS 


B.S.R. MONARCH 3-SPEED 
AUTO- CHANGER 


LOUDSPEAKERS 1s” « 14° SUITABLE FOR ALL TUBES UP TO od 7 ~Aenabcing 

ELAC ELLIPTICAL Tin. « 4m 21/10 ys 10- ed — A vossaas 308. 
a = Sic. Seiastens Ould. 35 chine tom nn | { FOR 17° RECTANGULAR TUBES AT A SPECIAL | 
ELAC—Ain. dia. Moving Coll 3 otums ieng el Loetateseseneee ee. a) 
PLESSEY—Ain. dis., Mains Energised, 3 ohms 

mp. (609 ot held) with Pentode Transformer 12/6 LATEST TYPE P | 
PLEASEY sin ia. Maine Energise, 3 chia 3-SPEED 

600 ohms Reid 106 SINGLE 


PLEOEBY Oin, dis. Moving ¢ ‘home imp... 28/6) PLAYER é AA ppt abe £7 19 6 
GOODMANS—i2%in. dia. Moving Coll, 15 ohms ven ad ta noe . . 
Pius 6/- packing am! carriage GB/186 | ow cotactaser with ginal cart LAST PRICK 416/10 
VITAVOX-Ki2/20 121m. dia. Moving Coll 16 | eryetal turnover bead, for use 
tine int £11/11- | on 100-250 ¥. 60 cyole AA OBL, wite ented, 816 
Pius pecking aud carriage maine. €6/109/6. Pius pkg. & carr. 


in! kale Sm 
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4-WATT AMPLIFIER 


MAY hi Pius 0/6 Pke 
BUILT Fo! £4.10.0 & Carr | 
Valve line +7) 687, 6V6 and ozs, FOR A.C. MAING 


wo;a% Output anal ’ jtable bur either 
t ohen Gr oakers. Negative feed-back le applied 
from tt 4 f the outpot Transformer over the 
whole Ar te the input stage « ng an excellent 
frequen ’ Due to the high gain and wide range 
tone trot type of pick-up may be ased. Overal 
sine U7 ’ ” Amplifier plete tested and 
ready for wee, €5/5/+, plus 3/6 pke. and 

tee! vas hed black wckle with engraved panel 
21 

INSTRUCTION BOOK, 1/- ‘Post Free) which includes 


asembly and wiring diagram, also « detailed Biock List 
ot priced components 


ALUMINIUM CHASSIS [8 sw 


Wire_ess WorLD 


| FREQUENCY MODULATION 
a. iL - 


| AN F.M. TUNING UNIT COMPLETE 
has EVERY DETAIL INCLUDING ITS 


| 
| 


|\for GRAM and FM 
| in GRAM position) 


OWN POWER SUPPLY 


‘von £13. 15.0 casn on 


H.P, TERMS DEPOSIT £4/11'8 AND 
10 MONTHLY PAYMENTS OF 204 
PLUS POSTAGE AND PACKING 5& 
5 valve permeability tuned covering 
85-103 mcs. Geared drive with iliuminated 


and calibrated dial. Two position switch 
(Tuner switched cff 
A.C. mains 200/259 
volts. Dial size tested ar. 


ready for use 


tifin. = Bin. 


HOME CONSTRUCTORS. All the 


| individual components to build the T.5.L 


Substantially made trom Bright Aluminiem with tour | 
tides | 
7 § « Oe 4- ) n VJ 
7 4 x Qin a9 0 = Bie 79 

OF « 45 "Oe 4/3 4ule in Vil 
1) «Ax Gin 5/6 Matt n a3 
12 «0 «Shin qi. 16 «8 ! 8) 
M4xd« 7/6 
ALUMINIUM PANELS (6 s.w.g. 

7 « 14 ‘ J 
” 1s is 
10 x 2 Of 
} + es 5 
lan a/2 ‘ /i1 
16 « 94 a8 Hh 
20 ~ Oe 4/6 /§ 
$2 « he 5/2 #1 


ILLUSTRATED LIST AVAILABLE 
GIVING FULL DETAILS OF BUREAU 
TYPE CABINETS 


A RANGE OF BAND 3 AND F.M. 
ABRIALS 18 NOW AVAILABLE 


Air spaced co-axial wire, 1/9 per yard. 


Teletron Ferrite Rod Aerials. Medium 
Wave 6/9. Medium Leng Wave !2/9. 


1155 RECEIVER UNIT 


GRADE 2 


Alightiy « 


10 valves j 
Frequency ange | 
wo Mele 

els. in wieve 
bands 27/19/6 
Pius 10/6 packing 
and oarriag 


POWER SUPPLY UNIT 
WITH OUTPUT STAGE 
FOR ABOVE 


’ : tage complet 

ith Outpe ». speaker le built inte 
the unit Prive 6/5 plas packing and carriage 
V6 inte 


PUSH-PULL OUTPUT TRANSFORMERS. 2» 
W/3 chs, 6/6, post free 

T1164. BRAND NEW COMPLETE WITH VALVES 
£2/10/6, post and carriage 7/4 
METER RECTIFIERS. Miniat type 
mA., 6@ post paid 


with leade 14 


MAKE YOUR OWN ROD ABRIAL 
rerrite rod, éin. x &in., complete with descrip- 
tive constructional details. These serial rods 
are suitable for medium and long wave recep 
tion Price 6/-, plus pkg. and post. 6d 


| Ratio Pilter type URFST! Q1-75, @2-105, price 


Tuner which is identical to the abcve 
TUNER ‘except ar output contro! is 
provided in place of the switch) may be 
ppeaees for £10/10)- plus pkg. and post 


V.H.F, Tuning Unit type UTHO permes 
bility tuned, coverage 86-103 mcs, Price 
59/5 (including tax). Valve ECC85S extra 
as used in above receivers. 

LY. type U.F.876 | nter- stage, 10.7 mo/s., Q-110 
taetor unity, price 7/- 


Coupling 


10/6 


Complete Handbook containing ful! de 
tails of construction and point-to-point 
wiring diagrams including also details of 
P.M. Aerials, 2/6 post free 


TSL ELECTROSTATIC 
LOUDSPEAKERS 


Electrostatic speakers 
reproduce those missing 
trequencies beyond & 


10 ke/s and reproduce 
a up to 
ke’s adding one 
more of these units ¢ 
existing domestic loud 
speaker systems the 
remarkable quality € the 
V.H.FP. transmissions and th 
superb brilliance of moder 
L.P. recordings can be fait! 


fully reproduced. Pull i 
tions for incorporating thes 
speakers into existing 
lutions is included with every speaker 


Type LSH 75 price 12/6. 

Type LSH 100 price 21/-. 

Type LSH 518 price 17/6 
SEND 2id. STAMP FOR OUR | 

19558 CATALOGUE 


inet ruc 


nstal 
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MORSMOMOAS PREMIER RADIO COMPANY MCASACAWAS 


RECTIFIERS 
E.H.T. Pencil Type 8.7 

K4/2 7 4/7 
Kaj «Vv mA 6- 
K3/4 6k A 82 
K 3/54 4k aA 23 
K “ nA 14 
N2/16 lmA 26 
k ‘4 mA 246 

HLT. Type 6.7.0 
RM! 60 mA 4- 
RMY ry) A 46 
RM ? 195 mA 56 
RM4 m0) mA 1B 

L.? hes Pull Wave 
1 a B/- 
2 amy 10/9 
samy 19'6 


PREMIER BAND Ill 


CONVERTER 


sitable for Premier 6in., Vin. or !2in. televisor 
Will fic into existing cabinet, Complete with 
»wn power supply, tested and ready for use 
witch operated for either Band | or Band ill 
programmes 


Price £7.7,0. 


is Converter is suitable for use with any 
Televisor, Home Buiit_or Commercial 


plus packing & postage 3/6 


Th 


PREMIER VARIABLE IMPEDANCE 


MATCHMAKER” M.O.15 OUTPUT 
TRANSFORMERS 
signed to meet the demand foran eff t variat 
tio Outont Transformer ratines 4ror it i 
ntre tapped and can sed to metch at at 
ives either single or h-polt Cle 4 ABI 
AND or ‘HR’ t any lance h r 
nation thereof I ary Indactance henries 
watts audio 100 mA e 45/- 


MINIATURE TUNING CONDENSERS 
*, 69. 


RADIOGRAM CHASSIS 


ong .0005 mid. with trimume 


est 


stare all-<«¢ ‘ ‘ ewia aire ' 
high « 4 lent ‘ e 10a 4iin. BRAND 
BW, READY FOR ER AND 
VARANTEED £10. 
stage and packing 
© Hire Purchase t £3/8/B and 9 nt 
rents 17/5. 
ixe vere vf above e with fe te 1 aeria 
£12/12/-, or oo H.P. terms aA4-« nth 
ents of €1/3/6 FP. 4 FP 


PORTABLE TAPE RECORDER CABINETS 


All Rexine covered 
Tap: Deek Amolifier Type Price 
Mk. VI j Mk. VI £4/19/6 
vor Mk. I Af T.DA 4/- 
vox Mk. IT ' rp #A4/4/- 
« Mk. 11! I T.D 24/4/- 
Pr Postag 1 Packing 6 


We carry a comprehensive stock of com- 
ponents by all leading Manufacturers, 


Wiree:s nee Wi nern 
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aSawamcmcaS PREMIER RADIO COMPANY 


THE NEW TAPE RECORDER 


AND READY FOR USE FOR 


4 H.P. Terms. Deposit 
£10.0.0 and 12 


Monthly payments 
of £2.15.0. Plus Packing and Carnage 21/- 


* Case finished in Brown and Antique 
Fawn Size 15” x 124” x 7}, with 
the very latest type continental gilt 
fittings. For A.C. mains 200-250 volts, 
50 cycles 


%& Two speeds 7) and 3)" per sec. playing time of 1 hour and 2 hours. 
* Standard 7° resis 1,200f. 

% Drop-in tape loading. 

% Positive brakes, no tape “ spilling "’ after braking. 

%& Fast rewind forward or reverse without removing tape. 

% One knob deck operation. 


(ay plete LE spate 


Ml 


*% Amplifier may be used for gramophone or microphone purposes 
giving high-quality reproduction. 

% Superd reproduction of pre-recorded tapes. 

% Microphone compartment. 

*% Complete with rec! of Scotch Boy tape (1,200%t.), spare ree! and 

% Acos type 33-1 microphone. 

% Latest type Lane Mark 6 Tape Deck. 

% Detachable lid and control cover. 

* Contro! pane! finished in matching cotours with the tape deck. 

% Elliptical speaker of the latest type 7” « 4°. 

% Magic eye recording \eve! indicator. 


for the 


enthusiast .. . 


“Wireless World” publications that the 


radio and television enthusiast should own. 


Wireless World Diary 
1956 


A week-to-an-opening diary with 
80 pages of reference material. 
Includes a large selection of 
handy formulae, abacs and 
charts, together with a number 
of useful circuit diagrams. Valve 
Leather Gs. Od. (inc, p.7.) base tables give connections for 
Rexine 4s, 244. (inc. P.T.) over 600 valves in convenien' 
Postage 2d. form 


ILIFFE & SONS LIMITED DORSET HOUSE 


Second Thoughts on 
Radio Theory 


Forty-four articles reprinted 
from the popular “ Wireless 
World ” series, in which the 
author examines various 
aspects of eciementary radio 
science, explains them clearly, 
and shows that there may be 
more behind them than is 
apparent from the usual text- 
book. 


Py Cathode Ray 
ps Wireless World” 
Bi" x5)" 409 pp.  tiustrated. 25s. NEL By Post 25.84 


(uide to Broadcasting Stations 1955/6 


Compiled by “ Wireless World” 


All European long- and medium-wave broadcasting 
stations and over 1,600 short-wave transmitters in 
125 countries are listed both geographically and in 
order of frequency and wavelength. Includes over 
300 v.h.f. stations in Europe and details of European 
television stations 


7}" x 4] 80 pp 2s. 6d. net. By post 2s. 8d 


Obtainable from booksellers or direct from :— 


STAMFORD STREET LONDON S.E.! 


Does “ Final Test 


Mile Ge, SA 


Wirecess WorL_p Decempber, 1955 


take up too much of your time? 


The necessity for “end of the line tests” is recognised on every radiogram 
production line. But you can save time here, as many set makers have discovered. 
When you specify the Monarch Automatic Record Changer, a final gram test 
is unnecessary. You can depend upon the B.S.R. inspectors for this, for at the 
B.S.R. factories their word is final. 
Harassed production engineers may like to know more of the Monarch. Litera- 
ture is available upon request. 


NOTE THESE STAR POINTS 


* Exclusive Magidisk " automatically 
selects 7Jin., I0in., and I2in. records 
intermixed 


* Plays up to 10 records at 334, 45 or 74 
r.p.m 


*% High compliance crystal cartridge fitted 
with dual sapphire styli. 


tt Rotocam "' centralized control is simple 
foolproo/ and trouble-free. 


*% Independently tested Monarchs have com- 
pleted equivalent of over 90 years’ fayit- 
less performance. 


world’s finest autochanger 


BIRMINGHAM SOUND REPRODUCERS LTD - OLD HILL - ENGLAND 
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RADIO, ELI *"RONICS., TRELEVISEtO RN 


Managing Editor: 
HUGH S. POCOCK, m.1.8.8. 


DECEMBER 1955 


Editor : 
H. F. SMITH 


In This Issue Editorial Comment se ee ¥ vi .. 575 


Radio Navaids. By “ Radiophare of .. 5% 
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VALVES, TUBES € CiRCUITS 


36. MULLARD 3 VALVE 3 WATT AMPLIFIER CIRCUIT 


This circuit has been designed for constructors wishing to and velocity-loaded crystal pick-ups, a preamplifier is 


make a simple amplifier having a reasonably high quality. It necessary and the A-type single-valve preamplifier des- 


can be used with all types of crystal pick-up and it gives an cribed in “High Ouality Sound Reproduction”! is suitable, 


output of SW at a total harmonic distortion of 1.5%. provided a | attenuator is used 

The amplifier, mentioned in Valves, Tubes and Circuits If the amplifier is used with the Mullard Band II 
No. 35, uses a single Mullard EL8 output pentode | Puner Unit a 5:1 attenuator will again be 
To reduce distortion to a minimum, high negative feed required, The total current consumption will be about 
back is required, and this itself demands a high voltage 90mA so that the mains transformer must have a 
gain in the input stage. For this, the Mullard EF86 input rating of 100mA Also, an EZ81 should replace the 
pentode is operated under “starva- EZ80, in which case a limiting 


tion” conditions: its anode resi tance SUMMARY OF PERFORMANCE resistance of 2000) is required in 


of 2.2MQ) and the direct « upling 


Output Power each anode lead. (Resistors should 
between stages give a gain of 400 W at 1.5 total harmonic d be added if the transformer windings 
Feedback of approximately 20dB tortion. do not provide this The voltage 
PI I 
is taken from the output trans Frequency Respon e across CS must not exceed 320\ and, 
former to the cathode of the FE FR6. Flat within 1dB (relative to ti if necessary, R8 should be adjusted 
but because of the high stage gain response level at lke/s) from 100¢ to ensure this. The heaters of the 
rovided by the starvation tech- to 10k tuner unit require a centre-tapped 
I 1 PI 
nique, an input of only 100mV is , P . supply of 6.3V, 1.6A, and this will 
I one Control PI 
required to give an output of W. Maximum Treble Cut: be in addition to the supply speci- 


Phe bass control is included in AY pre dB at 10k fied for the amplifier itself. The h.t. 
the feedback circuit nn i maxi Maximum we . AB at 1% lor the tuner unit should be taken 
mum boost f about 15dB is Sensitivity x4 et from C6 via a dropper resistor of 
available at 120: he tability 100mV for 3W itput 2.7kQ Thi resistor (minimum 
of the amplifier would be impaired bum ond Melee Level wattage rating of 4W) should be 
if the treble control were included 0dB below 3 mounted in the amplifier and not 
in the feedback loop. It is th fore Te ee in the tuner 
incorporated in the input ci it, and a maximum cut of High Qualit . nd Keproduction Price 3/6 from radio 
about 15dB at 10k is available retarler 

The orking points of the alves are stabilised by the Band If FM. er Unit” | L, Has on, Wirele W orld 
d.c, negative feedback provided when the screen grid feed August reprint with constructional details sec 
of the bi86 is taken from the cathode cireuit of the High Q ; nd Reproduction 
outpul stage TRANSFORMER SPECIFICATIONS 

The sensitivity of 100m\ rmits the use of all types of Mains Transformer T2 
erystal pick-up and of eq i networks. For magneti Primas 0-0-200-220-2405 

econdarte 


HT 00-0-300V. 60mA 


* °- . LI 0-315) iA (for 
‘ E86, EL&4) 
- a 0-6.3V, 1A (for E780), 
=) —— A transformer recommended for 
, oe '? the low loading operation of the 
. em 
4 i Mullard valve 10-watt an pli 
x fier is suitable for this amplifier. 
. ti . * > 
a > ' 
Output Transformer T/ 
. I . > - * | a | Primar’ O00). 
‘ it " > ? am oh Secondar’s 4.7502 or 150) 
| as , ° .. The following commercial types 
| — . ma) 4 ‘ hi 
FF -—* ; were found to be satisfactory 
t AA T A 
—->-- + -« + > a - o-+ * Manu urer ype No 
] Colne $5206 
. Pe oe 7 Gilson WO767T 
? “ Parmeko P2641 
‘ . | % Partridge SVO/l 
S he ee 820 6 s eetn 
it--- tt ; pod + Synhag «ty -roert mona ° W ynall W.1452 
ae er Ow? 


A leaflet giving full constructional details of the amplifier can be obtained, free, from 


MULLARD LTD., Technical Service Dept., Century House, Shaftesbury Avenue, London, W.C.2 
MVM339 


Copyright Bill 


| I is generally believed that the home recordist, 
under the law as it stands at present, is free to 
make records of broadcast transmissions and to 
play them back, in his own home, to an audience 
limited to his own family or intimate circle of 
friends, without risk of proceedings under the 
Copyright Act. But play-back of the records in 
circumstances that introduce the slightest element 
of “public performance” may lead the home 
recordist into trouble. 

However, until these views have been tested by 
a decision in the Courts, there remains in some 
minds a slight scintilla of doubt as to the true 
legal position of the home recordist. Any uncer- 
tainties that may exist should be removed if the 
relevant provisions of the recently introduced 
Copyright Bill are given force of law. 

After proposing that copyright shall subsist in 
every sound and vision broadcast made by the 
B.B.C. and LT.A., the Bill goes on to specify the 
acts which would constitute infringement. So far 
as recording is concerned, these are the making of 
records of sound transmissions “for the purpose 
of selling or letting for hire records embodying 
that recording, or for the purpose of broadcasting 
the recording or of causing it to be heard in public 
or, where such a recording has been so made, 
making a record embodying that recording.” The 
making of records of vision transmissions by means 
of cinematograph film or similar methods is 
restricted in exactly the same way, though. the 
publication of single-shot “stills” of television 
broadcasts would seem not to constitute an 
infringement. 

So far as the genuine home recordist is con- 
cerned, the proposed legislation would seem to 
remove nearly all uncertainty. But one of the pro- 
visions might cause some embarrassment to those 
in the habit of “dubbing” part of a record on to 
another. The veto on making copies of “ off the 
air” recordings, contained in the last sentence of 
the passage from the Bill quoted in the preceding 
paragraph, would appear to rule out this practice. 
We imagine, however, that the clause is not really 
directed against the home recordist, but was added 
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in order to put an additional obstacle in the way of 
the potential infringer of copyright. 

The Bill follows broadly the recommendations 
of the Copyright Committee, published in 1952. 


Too Many Exhibitions ? 


More than once we have suggested that the 
number of exhibitions catering for our art and its 
offshoots tends to become excessive. Now comes 
news of still another addition. The organizers of 
the British Industries Fair for 1956 are inviting 
the industry to participate in a separate “ elec- 
tronics display,” which will be part of the electrical 
section at Olympia. It would be foolish and short- 
sighted to complain of too much limelight, but 
there can be no doubt that the present prolifera- 
tion of exhibitions is wasteful. And the waste is 
not confined to the exhibitors; several of the 
exhibitions tend to overlap in their scope, and so 
the visitor—even the visitor with highly specialized 
interests—may be forced to visit several exhibi- 
tions in order to see all that is being shown within 
his own particular sphere. 

The whole field of radio and electronics is now 
so vast that it would be ridiculous to suggest that 
all its diverse aspects should be (or could profitably 
be) covered by a single exhibition. But we see no 
reason to change our opinion that adequate 
coverage could be given by two main exhibitions, 
one domestic and the other professional. The first 
would be very much on the lines of the present 
National Radio Show, with sound and vision 
broadcast receiving equipment in the middle of 
the picture. The Be eraser exhibition, on the 
other hand, would present accessories and com- 
ponents for the designer and manufacturer, com- 
munication equipment and, of course, as many as 
may be of the huge number of electronic devices 
now being offered to industry. Admittedly, the 
scope of such an exhibition would be wide, but it 
should be possible to organize it on a sectional 
basis, planned to make things easy for the specialist 
visitor. 
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RADIO NAVAID! 


Two Systems Compared 


THE Ministry of Transport and Civil Aviation has 
recently re-stated the United Kingdom policy on 
short-range radio-navigation aids. In short, it is that 
“of all existing systems Decca best the a 
traffu navigation on the 
U.K. national airway In view of the considerable 
publi ity which has been given to TACAN, 
proposed for adoption as a common system in the 
U.S.A. in previously 
VOR/DME have asked a user of radu 
nav-aids to draw some comparisons between the two 
basic types system—hyperbolic and rho-theta 


meets 


control requirements for 


recently 
preference to the 


accepied 


sysiem, Wwe 


I. is extremely difficult, in a case of this nature, 
to avoid comparing apples with oranges. So let 
it be said at once that the Decca Navigator system 
is already fairly widely installed, and has proven its 
solid worth in many applications. TACAN*, on the 
other hand, has yet to be subjected to the searching 
test of everyday operation; true, it has been demon 
strated and has been shown to be capable of highly 
accurate performance But no one would claim 
that it is yet a fully developed system. There is 
thus little point in drawing comparisons between 
the two systems, since the essential basis for a valid 
comparison is lacking 

What can be done to some effect, however, is to 
compare the philosophical bases of the two families 
of systems to which Decca and TACAN belong; 
i.ec., the hyperbolic and the rho-theta (range and 
angle). Each has its pros and cons which must be 
weighted by reference to the particular operational 
requirement; this at least partially explains the fact 
that whilst Decca is now firmly established in marine 
navigation, its application to aviation is still some 
what limited 

It is a major characteristic of rho-theta systems 
that they consist of point-source elements, each of 
which is self-sufficient and provides all the informa 
tion required to navigate within its area of cover 
The information consists, in effect, of an infinite 
number of radials and concentric rings, both having 
the point-source as their origin. Thus it is possible 
to provide a continuous display of bearing and dis 
tance to or from the p ticular point-source. Since 
the information also provides the particular identity 
of the point-source, absolute geographical position 
is established with complete freedom from 
ambiguity. Generally speaking, the angular accuracy 
tends to be constant throughout the service area, 
whilst the range accuracy tends to vary directly with 
distance from the source; thus the spatial accuracy 
of both rho and theta is a function of distance. Put 
ting it said that accuracy 


another way un be 


By “RADIOPHARE” 


improves as the beacon is approached; and since in 
practice the beacons must, for other reasons, be sited 
just where the greatest accuracy is required, this 
works out very 
[he complementary characteristic of hyperbolic 
ystems is that they deliberately conceal the fact that 
point-sources are employed; not less than two such 
point-sources are required to provide “ position- 
line,” or three to provide a positive “fix.” In the 
vernacular, two point-sources comprise a “ pair,” 
three or more working co-operatively, a “chain.” 
In c.w. hyperbolic systems, such as Decca, the sta- 
tions of a chain operate on frequencies which are 
integral multiples of a common parent frequency, 
and are phase-locked; consequently, the phase 
difference of the signals from a “ pair” as received 
it any remote point is a function of the distance 
and bearing of that point with respect to the “ base- 
line” joining the pair. The locus of points of con- 
‘tant phase-difference forms a hyperbola, and if 
uch curves be plotted in constant increments of 
phase-difference, then a family of hyperbole is 
obtained, Such a family, over-printed on a chart, 
furnishes “ position-line” information, i.e., position 
can be established as being on a particular line, but 
whereabouts on the line cannot be determined 
However, by adding a third station a second 
pair” is established; a second family of hyperbole 
may be added to the chart, and (with certain reser 
vations) a “fix” can be established 
Finally, the information derived may be processed 
by automatic means, as in the Decca system, so 
that a ship’s or aircraft’s position can be continuously 
displayed on a chart in the craft itself. It is fair to 
say, however, that the display is really a “ change 
of position” indicator; i.e., there is no way in which 
it can, unaided, derive absolute position information; 
it must, when first coming into the coverage of the 
ystem, be manually set to the correct position. 
rhereafter it will faithfully continue to display posi- 
tion so long as the essentials for correct operation 
are satisfied 


well 


Comparative Virtues 
The foregoing d leads into two of the 
debate when the comparative 
virtues of the tems are discussed Rho-theta 
whilst generally somewhat less accurate, 
do provide positive fix information, completely free 
from ambiguity. Hyperbolic systems, on the other 
hand, whilst capable of extremely high accuracy, 
ire subject to varying degrees of ambiguity and are 
not capable, as a providing absolute fix 
information. Secondly, the hyperbolic systems are 
held to require a more specialized approach in 
operation, whereas the rho-theta systems present 
their information in terms which anyone can under 


cription 
principal source or 


ystems, 


class, of 


tand. Thus, in general, those who are interested 
in obtaining the highest possible accuracy in navi- 
gation, to use the word in its popular connotation, 
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will choose a hyperbolic system, whilst those who 
wish to “drive” will go for rho-theta. 

In this context, it is widely held that the aircraft 
pilot is a “driver,” which is to say that he is rarely 
interested in his absolute geographical position; his 
principal preoccupation is with progress along and 
departure from the planned flight path. He requires 
to be continuously informed by the most direct and 
simple means, which heading to hold and how far 
he must go in order to reach his destination or some 
selected intermediate point. Among other things, 
this information is essential to efficient cruise con- 
trol; if his basic navigational information is of the 
nature of a geographical fix, he must frequently 
convert it to “which way and how far” for cruise 
control purposes. If, on the other hand, the infor- 
mation is directly presented in the “ which way and 
how far” (i.e., rho-theta) form, he will normally 
have all he requires, and on those few occasions 
when absolute geographical position is required, it 
may be extracted with great ease. Thus, provided 
that the ground elements of the system could be 
deployed in sufficient numbers and in the right 
places there is no doubt that a combination of good 
rho-theta systems would do a very good job; I say 
“systems” because no one existing system is ade- 
quate for world-wide cover. 

Here again we reveal another point of difference; 
but it becomes necessary to particularize. The only 
rho-theta system which has so far enjoyed wide 
demonstration is VOR/DME (v.h-f. omni-directional 
range/distance-measuring equipment), of which 
only the VOR component is deployed on a major 
scale. Being a v.h.f. system, VOR enjoys almost 
complete freedom from interference by atmospherics 
in its various forms; but its effective range is essen- 
tially “line of sight”: in other words, anything from 
50 to 200 miles, dependent upon aircraft altitude. 
Decca, on the other hand, operates in the region of 
100 kc/s. For this reason it does have to contend 
with atmospherics, but its effective range is constant 
at about 250 miles, irrespective of aircraft altitude; 
furthermore, this range is not the maximum range 
at which usable signals may be received, but is that 
at which sky-wave interference compromises the 
very high accuracy of the system. msequently, 
future development may well produce methods by 
which the effective range can be appreciably in- 
creased; and, in fact, a derivative of the Decca 
system, now under development, promises to be 
effective at well over 1,000 miles. 

TACAN operates in the band between 960 and 
1200 Mc/s, and its radiation characteristics and per- 
formance through atmospherics may therefore be 
expected to be similar to VOR, except that the 
higher frequency permits the use of more elegant 
arrays for the ground component; this makes it 
possible to eliminate or reduce certain siting prob- 
lems which have often proved to be troublesome in 
VOR. 

Another interesting difference between hyperbolic 
and rho-theta systems is highlighted by TACAN. 
Generally speaking, as has already been said, 
ambiguity is an inherent feature of hyperbolic 
systems; furthermore, in a given hyperbolic system, 
increased resolution usually means an increased 
number of ambiguities, and whilst it is possible to 
do much to resolve these ambiguities, it is never 
possible to remove them completely. 

In a rho-theta system. on the other hand, it is 
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possible to introduce ambiguities in the interests of 
increased resolution, and then to remove them 
completely in the final answer. Thus, although 
increased accuracy has been obtained, the system 
retains unimpaired its ability to provide absolute 
geographical fix information, and this is just what 
TACAN does. 

It would be possible to continue drawing parallels 
and stating contrasts between the two groups of 
systems, but perhaps sufficient has already been 
said to demonstrate that it is impossible to generalize 
in this matter, and that there is no “ best” system. 
Each has its merits and demerits, and these must be 
weighed against a particular operational requirement 
to determine which will provide the better answer 
in that case. Standardization is a worthy aim, but 
it is full of pitfalls; in particular, it is always 
dangerous to standardize until all the relevant facts 
are known and understood, and we probably have 
yet some way to go before this degree of under- 
standing is achieved in the field of radio aids to 
navigation. 


I.T.A. Lichfield Transmitter 


PRELIMINARY details have now been given of the 
new Band-III television transmitter which is being built 
at Lichfield to cover the Midlands area for the I.T.A. 
The vision transmitter will give a peak-white power 
output of 20kW and the associated sound transmitter 
an output of 5kW. To simplify construction and 
maintenance the r.f. portions of both transmitters have 
been made similar to each other wherever possible. 
The same sort of crystal drive units have been used, 
and these both give outputs at about 16 Mc/s, which 
are subsequently multiplied to carrier frequency 
(189.75 Me/s vision, 186.25 Mc/s sound) and increased 
in power to 30W. Low-power air-cooled amplifiers 
then raise this to 300 W, and these are followed by 
medium-power amplifiers, each consisting of two grid- 
modulated air-cooled valves. 

These medium-power amplifiers can actually be used 
as the output stages of the transmitters, being nominally 
rated at 4kW vision (peak white) and sound. 
Normally, however, they operate as driving stages for 
the final power amplifiers. In the vision transmitter 
the final power amplifier comprises two water-cooled 
valves working Class-B in a twin cavity circuit, while 
in the sound transmitter it has a single water-cooled 
valve, also in a cavity circuit. The outputs of the 
power amplifiers pass through coaxial feeders to a 
combining unit, and this also contains elements to give 
the transmitted signal the necessary vestigial-sideband 
frequency characteristic. 

Programmes are fed to the station by microwave links 
(for vision) and landlines (for sound), and both channels 
are duplicated to guard against breakdowns. Also 
duplicated are the vision and sound input equipments 
in the control room. To provide a local source of 
programme material a new type of film scanning equip- 
ment using a Staticon (photo-conductive) pick-up cube 
is being installed, 

As already reported, the transmitting equipment is 
being supplied by Pye. Later on they will be installing 
a further set of similar transmitters which are intended 
to operate in parallel with the first set to provide a 
service with complete standby facilities. 

The aerial, which is being supplied by Marconi’s, is 
a 16-stack high-gain array; ultimately it will be used as 
a split 8-stack array, each half being fed by one vision 
and one sound transmitter. Marconi’s are also con- 
structing che 450-ft tower on which it will be mounted. 
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Co-siting of London 


London Television Stations 


THE Television Advisory Committee has at last 
recommended that the best technical solution of the 
problem of siting television stations in London is 
for a single tower to carry both the B.B.C. and 
LT.A. aerials. The mast being erected at the Crystal 
Palace is therefore to be modified. It was originally 
designed to carry one Band I and one Band III 
acrial in anticipation of the B.B.C.’s second pro- 
gramme. The addition of the LT.A. aerial will 
involve halving the size of the B.B.C.’s Band I array 

The top 250 feet of the 640-ft mast is to be 
redesigned and this will delay its completion until 
the middle of 1957. In order, therefore, to bring 
into use as soon as possible the new B.B.C. trans- 
mitter, which is being installed at Crystal Palace, 
a temporary 25('-foot mast is to be erected. The 
radiated power from the temporary array will be 
60kW instead of the proposed 200kW. This will 
be raised to 125kW when the redesigned mast is 
brought into service about May, 1957. It is planned 
ultimately to increase the power to the maximum 
permitted under the Stockholm Plan—SOOkW. 

The temporary mast, formerly used for the 
provisional Northern Ireland transmitter, and the 
arrays at Crystal Palace are being supplied by 
Marconi’s. The LT.A. is to build its permanent 
transmitter (the Croydon station is temporary) on a 
site adjoining that of the B.B.C 


U.K. Radio Backbone 


A CHAIN of radio relay stations extending 
through the centre of the country from north to south 
is to be built by the Post Office for the internal tele- 
phone service and for feeding television trans- 
mitters. This was one of the many references to 
the use of radio and electronics by the Post Office 
made by the Postmaster-General at the dinner of the 
Telecommunication Engineering and Manufacturing 
Association, at which he was the principal guest 
When brought into service in about four years’ time, 
the chain will provide 1,200 telephone circuits and 
two television channels, but its ultimate capacity will 
be several thousand telephone circuits and an in- 
creased number of television channels. 


Purchase Tax 


DESPITE the increased purchase tax (from 50 
per cent to 60 per cent) on domestic sound and tele 
vision receivers, the retail price of many of them is 
unchanged A number of manufacturers have 
reduced the list prices and thus, in effect, are paying 
the extra tax themselves. Where the tax has not 
been absorbed the increase means an extra 15s on 
a £16 receiver, 25s on a £27 10s set and 7gns on a 
138-guinea television receiver 

The purchase tax on replacement valves and tube 
is also increased, On a 15-in tube, the retail pric« 
of which is £15, the tax is £7 Os 5d and on a 2]-in 
tube (£21 15s) it is £10 3s 7d. 
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Stations 


Brit. ff wf Report 


ALTERATIONS in its graduateship examination 
scheme are: announced in the annual report of the 
British Institution of Radio Engineers. As from 
November next year candidates will be required to 
complete two three-hour physics papers instead of 
one, and two new optional subjects (applied elec- 
tronics, and radar engineering and microwave tech- 
niques) have been introduced 

Discussing the question of efforts which have been 
made to secure “ professional unity among engin- 
cers” the report draws attention to the representa- 
tion of radio and electronics engineers on the 
Ministry of Labour committees concerned with the 
Technical and Scientific Register. It is pointed out 
that whereas the civil and mechanical engineers are 
represented by a number of bodies “the interests 
of the radio and electronics engineer are the concern 
of an Advisory Committee comprising representa- 
tives of only one Institution.” 


{mateur Shou 


WHEN Vice-Admiral 
Amateur Radio Show 
~ 


Dorling opens the ninth 
(organized by the R.S.G.B 
ber 23rd, he will present an 
engraved silver plaque for the most outstanding 
piece of amateur-constructed equipment exhibited 

In addition to the home-constructed equipment 
shown by members, 18 manufacturers and organiza- 
tions will be exhibiting. They are Avo, Cleminson’s 
E.M.I,, G.E.C., Harwin Engineering, J-Beam Aerials, 
Labgear, Measuring Instruments, Minimitter, Multi- 
core, P.C.A. Radio, Panda Radio, Philpott’s, R.A.F., 
S.T.C., Short-wave Magazine, Television Society 
and Wireless World 

The Exhibition will be open daily from 11.0 to 9.0 
until November 26th, at the Royal Hotel, Woburn 
Place, London, W.1. Admission 1s 


Vr. Briggs in the New 


World 


THE lecture-demonstration of high-quality sound 
reproduction given recently by G. A. Briggs in the 
Carnegie Hall, New York, followed broadly the lines 
of the Royal Festival Hall events, but with distin- 
guished American musicians collaborating for the 
direct comparisons of live and recorded sound 

The American audience found Mr. Briggs’ unique 
brand of informed wit as much to its taste as did 
those of Bradford and London. The applause was 
uninhibited after the playing of the record of “ Tug- 
boat Noises” which can now surely qualify also as 
in “ice-breaker” in any demonstration of this kind 

One significant reaction was a widespread dis- 
belief in the indication of the neon instantaneous 


power level meter With amplifiers rated at 50 
watts and upwards being widely advertised for use 
in the American home, it seemed incredible that 


Carnegie Hall could be filled with realistic sound on 


mie items with peak powers of 5 watts or less 


We can mpathize with our friends “from 
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Missouri” but we can also reassure them that 
indeed they “were shown”—as we were in the 
slightly larger Royal Festival Hall. 


Writing Premiums 


SINCE 1951 the Radio Industry Council has been 
awarding annually up to six 25-guinea premiums for 
technical writing to encourage a far greater flow of 
articles from within industry to the technical press. 
The criteria taken into consideration when making 
the awards are the value of the article in making 
known British achievement in radio and electronics, 
originality of subject, technical interest, presentation 
and clarity 

Details of the scheme are given in a leaflet issued 
by the R.LC. in which authors are reminded that 
articles published during 1955 must be submitted 
to the Council (59 Russell Square, London, W.C.1) 
before the end of the year. 


PERSONALITIES 


Sir Gordon Radley, C.B.E., Ph.D.(Eng.), M.LE.E., 
who is the first engineer to become director general of 
the Post Office, and Dr. Mervin Kelly, of Bell Tele- 
phone Laboratories, have been awarded the Christopher 
Columbus communications prize. The award, which is 
made annually by the city of Genoa, is given for their 
part in leading the two teams—British and American— 
in the transatlantic telephone cable project. It carries 
a monetary prize as well as a medal. 


Colonel J. Reading, M.B.E., B.Sc.(Eng.), M.LE.E., 
has left the Post Office, where he has been an assistant 


engineer-in-chief since 1951, to join Ericsson Tele- 
phones as export director. He graduated from the 
Northampton Engineering College, London, in 1924 
und after a brief period in industry joined the Post 


Office as a probationary assistant engineer in 1925 
Throughout the last war he served in Royal Signals 
und from 1945 until 1946, when he rejoined the Post 
Office, was chief signal officer, War Office Signals. 
Col. Reading left for a tour of Australasia and Canada 


on November 19th 

A. E. Jennings, B.Sc., formerly with E.M.I. Research 
Laboratories for 10 years, has joined 20th Century 
Electroni us head of their photo-electric laboratory 
At E.M.I. he was primarily concerned with pick-up 
tubes and was a leading member of the team which 


Emitron 


H. J. C. Gower, A.M.LE.E., who has joined Granada 
lV Network as head of outside broadcasts, had been 
with the B.B.C. from 1938 with the exception of the 
war years when he served with the R.A.O.C. and 
R.E.M.E. supervising radio and radar maintenance 
When he rejoined the B.B.C. in 1946 he returned to 
Alexandra Palace but later went to the engineering 
planning and installation department where in 1950 he 
took charge of the department’s television outside 
broadcast uni. Before joining the B.B.C. he was for 
three years in the E.M.I. Research Laboratories. 


Granada TV Network also announces the appoint- 
ment of W. Nugent as technical supervisor, w. 
Pickering and Owen D. Howells as assistant television 
recording engineers. Mr. Nugent was with the B.B.C. 
on operations and maintenance from 1943, spending five 
years on sound broadcasting and five years on television. 
Both Mr. Pickering and Mr. Howells have been with 
the B.B.C. for a short while. 

E. C. Presland, A.M.1.E.E., who joined Willesden 
Transformer Company two years ago, has been 
appointed works manager. He was previously with the 
English Electric Company 


developed the c.p.s 


Wrrecess Worip, Decemper 1955 


L. H. Light, who contributes an article on transistor 
power supplies in this issue, is at present in charge of a 
group at Mullards doing research on the applications of 
valves, transistors and cold-cathode tubes in industrial, 
switching and computing fields. He has been in the 
valve measurements and applications laboratory of the 
Mullard Radio Valve Company since graduating with 
honours in Natural Philosophy from Glasgow in 1948. 


OBITUARY 


H. A. Watts, M.B.E., at one time an assistant director 
in the Directorate of Radio Production at the Ministry 
of Aircraft Production, died at his home in Farnborough, 
Hants, in October at the age of 71. He entered Govern- 
ment service in the old Air Ministry Instrument Design 
Establishment at Biggin Hill in 1920, was transferred 
to the radio department of R.A.E., Farnborough, and in 
1938 came to the M.A.P. headquarters in London. He 
was chairman of a joint service committee which pro- 
duced what proved to be the most widely used specifi- 
cation for the general engincering requirements for 
radio equipment for the Services. 


Hubert Wood, B.A.(Oxon), M.LE.E., who for the 
past six years had been manager of Ferranti’s radio and 
television department, Moston, Manchester, has died 
at the age of 40 after a short illness. After reading 
physics at Corpus Christi College, Oxford, where he 
took his degree with first-class honours, he joined the 
staff of Ferranti’s radio laboratory in 1936 and during 
the war was engaged on radar development. 


We learn from the Proceedings of the I.R.E 
Australia) of the death earlier this year of A. S&S. 
McDonald at the age of 64. As chief engineer and 
assistant general manager of Amalgamated Wireless 
Australasia), he was responsible for experiments carried 
out jointly by A.W.A. and Marconi’s in short-wave 
transmissions which resulted in the opening in April, 
1927, of the beam wireless service between Australia 
and the United Kingdom. He was also concerned with 
the introduction in 1930 of the first overseas commercial 
two-way radio-telephone service from Australia 


IN BRIEF 


Broadcast Receiving Licences current in the United 
Kingdom at the end of September totalled 14,154,439 
The month’s increase in television licences was 97,434, 
bringing the total to 4,883,849. The number of car 
radio licences was 284,549 


1956 Shows.—-Dates have now been announced for 
next year’s National Radio Show and the Components 
Exhibition. The Radio Industry Council will again hold 
the annual Radio Show at Earls Court, London, from 
August 22nd to September Ist, with a pre-view for in 
vited guests on August 21st, The Components Show, 
organized by the Radio and Electronic Component 
Manufacturers’ Federation, will be held from April 10th 
to 12th at Grosvenor House, London, W.1 Ithough 
this is a private show it is proposed to have a pre-view 
on April 9th 


Pontop Pike.—The permanent television station on 
Pontop Pike, near Newcastle-upon-Tyne, was brought 
into service by the B.B.C. on November 15th. It has 
an effective radiated power of 12kW and replaces the 
low-power temporary station which has been in use 
since May, 1953 


A New Coast Station at Ilfracombe, Devon, was 
brought into service by the Post Office on November 
Ist. The radiotelephone services operated by the Burn 
ham-on-Sea, Somerset, station have been taken over by 
the new station, which operates on 1855 and 2670 kc/s 
and, of course, uses the calling and distress frequency 
2182kc/s. Burnham will continue to operate the radio 
telegraph services in the 500-kc/s band 
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Electronics at B.L.F.—With the introduction of an 
electrical section at the British Industries Fair at 
Olympia (April 23rd to May 4th), it is planned to bring 
purely electronics exhibits together within this section 

An Industrial Electronics Exhibition is being planned 
by the South of Scotland Flex tricity Board, which will 
have the co-operation of the D.S.LR., technical college: 
and some fifty firms. It will be held in Glasgow (Kelvin 
Hall) from February 2nd to 9th, and in Edinburgh from 
February 13th to 16th. ¢ 

R.S.G.B.—Although John Clarricoats, the well-known 
general secretary of the Radio Society of Great Britain, 
is not due to retire for some years, the Council is in 
viting applications for the post of deputy general secre 
tary. Applicants should be between 28 and 38, and 
experience of amateur or experimental radio work will 

an advantage. Commencing salary will be not less 
than £900 p.a. Applications must reach the Society at 
New Ruskin House, 28/30 Little Russell Street, London, 
W.C.1, by December 31st 

Although for obvious reasons details of beneficiaries 
of the Electrical Industries Benevolent Association arc 
not published, we understand that a goodly number of 
them are in the radio industry from which the Associa 
tion receives a considerable part of its income. Among 
the donors listed in the 1955 report are the Radio 
Industries Clubs of London and Glasgow, who together 
gave £500 This year’s president, too, is very 
much in radio—Sir Harold Bishop 

The latest edition of the B.E.A.M.A. Catalogue, pub 
lished for the British Electrical and Allied Manufa 
turers’ Association by our publishers, includes in its 
1,034 pages detailed descriptions of the products of the 


over 


electrical industry, a trade directory and classified 
buyers’ guide It also includes a glossary in five 
languages. Of the 16,000 printed, 15,000 have been 
despatched oversea 

The London office of the International Maritime 
Radio Committee (C.IL.R.M which has its head 
quarters in Brussels, is now in Ingersoll House, 9 
Kingsway, W.C.2 The president of the committe: 
is H. C. Van de Velde, and the secretary-general J. D 
Parker 

Also in Ingersoll House is the office of the Radio 
Marine Associated Companies which is the co 


ordinating body for twenty-four radio marine compani 
in nineteen countrie H. C. Van de Velde is chairman 
of R.A.M.AA und the retary-general is FE. Fost 


CONTROL CONSOLE in the trailer housing the Belling-Lee 
transmitter (G9AED) which is radia ing test transmissions 
on 189.75 Mc s vision dnd 186.25 Mc's sound from the |.T.A 


ite at Lichfield, Staffs The transmission times 
to Friday 9.30 a.m.—12.30, 2.0—5,30 


and Saturdays 10 a.m.—/ p.m, 


station 
are now Monday 


7.30-—-8.30 D.m 
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In the ten-man advance party of the Royal Society’s 
Antarctic Expedition, which will be participating in the 
International Geophysical Year (1957/8), are Major 
G. E. Watson, R.E.M.E., an electronics engineer loaned 
by the War Office, and Dr. Stanley Evans, a radio 
wstronomer from the Jodrell Bank Experimental Station 
rhe party sails in the 540-ton M.V. Tottan on November 
22nd, and will erect the research station in preparation 


for the main party due to leave England in a year’s 
time. The pilot entific programme includes iono 
pheric sounding 


Although the Hull Corporation has 
decided not to seek immediately Government permission 
to pipe television to inhabitants served by the Hull Tele 
phones Department, it was agreed that the subject should 
be reconsidered later. Whilst some of the telephone 


Wired Television 


distribution equipment would be usable in such 
cheme, capital outlay of some £100,000 would be 
required to start ervice 


A new circular has been issued by the Union Observa 
tory in Johannesburg giving details of the time signal 
and standard frequency transmissions which it now 
radiates continuously except for the period 0630 to 0700 
G.M.T, The transmitter, which uses the call ZUO, 
operates on 5M with a power of 100 watts 

In the past Brimar have delayed the publication of 
Valve Application Reports until production valves were 


ivailable for measurement. To enable engineers and 
designers to consider possible applications before the 
valves are under full production, interim reports giving 


pilot types will in future be issued 


1 by the normal application reports 


measurements on 
These will be follow« 

Television in Egypt.—The Egyptian government ha: 
illed for tenders for the supply and erection of equip 
snt for the first part of the country’s “ general project 
for television The specification calls for a 625-line 
stigial sideband transmitter operating in Band III with 


Bed sound 


Middle East Communuications.—Cable and Wireless 

ve opened lirect radiotelephone service between 
Cyprus and Amman, in Jordan. They have also intro 
luced a wir egraph service between Aden and 
{ ih, in t Eastern Aden Protectorat 

Brit.1.R.E. Couwncil.—Rear-Admiral Sir Philip Clarke 

as re-elected pt lent of the British Institution of 
Radio Engineer ut the annual general meeting on 
October 26! I his second term of office. The 
ordinary members of the council elected at the meeting 


t Air Vice-Marshal C. P. Brown, J. W. Ridgeway, 


Professor E. W ms, R. N. Lord and A. H. Whiteley 
\t its inaugur eting on October 19th, the Cardif 
Centre of the British Sound Recording Association 
ted J. H. Robinson, of Castle Studios, Cardiff, as 
hairman. The retary is }]. G. Pearce, 2 Canada Road, 
Gabalfa, Cardiff 
A post idua vening course in Pulse Techniques 
ll start at t Kingston Technical College on January 
17th at 7.0 A lecture programme obtainable from 
head of the engineering department, Fassett Road, 
Kingston-upon-Than« 
A seri of x fi lectures on Automation begins 
ut the Woolwich Polytechnic, London, S.E.18, at 7.0 
on November 23rd and will continue on December Ist 
ind 14th, January 19th and 24th, and February Ist 
The two Januar ecturers are to be men in the elec 
tronics industry: R. A. Gail (E.M.I who will deal 
with automati mtrol of machine tools, and J. A. Sar 


grove (Sargrove Electronics), whose subject is “ Auto 
matic machine and process control Seats can be 
reserved for individual lectures or the series on application 


to the Polytec 
A technical 


talk on Band III Aerials will be given by 
Belling & Lee in Birmingham Town Hall on November 
Oth, at 3.30. Applications for tickets must be sent to 
Belling & Lee, Great Cambridge Road, Enfield, Middle 
scx 
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A course of cight lectures on Colour Television will 
be given at 7.0 on Wednesdays, commencing on 
February Ist, at the College of Technology, Manchester 
fee 30s). Intending students should have reached a 
standard at least equivalent to that of the Higher 


National Certificate. 


Outward Form.—D. H. C. Scholes, of Plessey, and 
G. Birkbeck, of Mullard, were on the ten-man com- 
mittee set up by the London Regional Advisory Council 
for Higher Technological Education to consider “ ways 
of achieving, through modifications in existing arrange- 
ments for education and training, a closer attention to 
esthetic considerations in the manufacture of light 
engineering products.” The committee’s report is 
published by the Regional Advisory Council. 


B.S.L. in Birmingham.—The British Standards Institu- 
tion has now opened a sales office in the headquarters 
of the Birmingham Chamber of Commerce at 95 New 
Street, Birmingham, 2. 


BUSINESS NOTES 

A trading agreement has been concluded between the 
Automatic Coil Winder and Electrical a 9m Co., 
and Blume and Redecker, of Hanover. t provides 
for the Automatic Coil Winder Company to take over 
the sales of the German company’s laminating, wire- 
stripping and coil-winding equipment in the United 
Kingdom, Commonwealth countries and other overseas 
countries, including the U.S.S.R. The English com- 
pany will continue to produce its own Douglas and 
Macadie coil winders. 


Webcor (Great Britain), Limited, the British sub- 
sidiary of the American Webster-Chicago Corporation, 
; now established in Ingersoll House, Kingsway, Lon- 
don, W.C.2 (Tei.: Covent Garden 0283). It will market 
in this country and abroad record players, which will 
be known by the American term “ fonografs,” and tape 
recorders, some of which will incorporate broadcast 
receivers. The general sales manager is H, E. G. 
Harvey and R. E. Singleton, formerly with Decca and 
Cossor, is technical representative. 


Westrex, Limited, of Liberty House, Regent Street, 
London, W.1 (previously known as the Western Electric 
Company, Limited), a subsidiary of the Westrex Cor- 
poration, of New York, recently demonstrated the new 
Monatel f.s.k. receiver. This equipment, which can be 
used for single diversity or = diversity (Divatel) 
reception, is imported from the U.S.A, It provides for 
the reception of radio-teletype, facsimile, R/T or W/T. 


Combined a.m.-f.m. radio-telephone equipmert is 
being fitted by Redifon, Limited, in 14 vessels of the 
Shell tanker fleet. Known as type GRT174, this equip- 
ment enables vessels to use the marine v.h.f. radio- 
telephone service in any part of the world irrespective of 
the type of modulation employed. 


A new company—Continental Radio and Electronics 
Limited—has been formed to market in this country 
equipment manufactured by Continental-Rundfunk 
G.m.b.H., of Osterode, Harz, Germany, The new com- 
pany, which is temporarily at Blenheim House, 1 Blen- 
heim Grove, Peckham, London, S.E.15, will handle the 
Diktat tape recorder and the Imperial range of broad- 
cast receivers and radiograms which it is hoped 
eventually to manufacture in this country. 

An Ediswan cathode-ray tube service depot has been 
opened in the premises of PE Dag pon and Company, 
Limited, Library Place, St. ier, Jersey. It is pointed 
out that Ediswan Mazda valves must still be returned 
to the Valve Service Depot, Brimsdown, Middlesex, for 
examination. 

The telephone number of Pye Telecomm 
Limited, of Cambridge, 1s now Teversham 3131. 
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A “loud-to-loud” telephone instrument designed to 
operate on public telephone networks as well as in- 
ternal office systems has been developed by Winston 
Electronics. Acoustic feedback between microphone and 
loudspeaker is avoided by a voice-operated electronic 
switch with a time constant of 3 _ milliseconds. 
F, Winston Reynolds has returned recently from a tour 
of Europe, during which the “ Tellaloud” was demon- 
strated successfully on a number of trunk systems with 
varying characteristics. 


Sole manufacturing and marketing rights in the 
“ Electrophoor ” dry-enary reactivator for the U.K., 
the Commonwealth and other countries are held by 
Cass and Phillip, Ltd., of Canning Road, Wealdstone, 
Middx. The reactivator was described in our October 
issuc. 


John Lionnet and Company, of 62-63 Queen Street, 
London, E.C.4, who have been sole export representa- 
tives for Bakers Selhurst loudspeakers for the past three 
years, have now taken over their distribution in the 
United Kingdom 


S.A.LT.—Société Anonyme Internationale de Télé- 
graphie Sans Fil, the Belgian associates of Marconi’s, 
who have had an office in London for many years, have 
moved to Ingersoll House, 9 Kingsway, London, W.C.2. 


OVERSEAS TRADE 


Chile-—A contract worth more than £250,000 has 
been awarded to Marconi’s Wireless Telegraph Com- 
pany for the complete radar and communications equip- 
ment for two destroyers now under construction in this 
country for the Chilean Government. 


Australasia.—Two 20-kW induction heaters for the 
brazing of car parts have been ordered from Redifon, 
Limited, for installation in Adelaide. The Company is 
also providing a dielectric generator and large welding 
press for use in motor car manufacture in Wellington. 


Pye, Limited, are forming a French subsidi to be 
known as Pye (France) S.A. It will be primarily con- 
cerned with the introduction of the Company’s tele- 
communication equipment into France. 


Norway.—Passenger radio-telephone equipment for 
the 6,500-ton liner Bergensfiord under construction at 
Wallsend-on-Tyne for the Norwegian American Line is 
being supplied by Redifon. The h.f. wansmitter and 
associated receivers operate on any one of twenty 
crystal frequencies 


H.R.H. the Duke 
of Edinburgh 
inspected the 
Marconi research 
and demons ration 
vessel “Ele’tra il’’ 
during his visit to 
Copenhagen for the 
Bri ish Trade Fair 
D. P. Furneaux, a 
management ex- 


ecutive of the 
Marconi Inter 
national Marin: 


Communication 
Company, is seen 
describing the Sal- 
vita por able iife- 
toot transmitter 
receiver, 


Transistor Power Supplies 


Circuits for Obtaining H.T. and E.H.T. By L. H. 


from Low-Voltage Sources 


().. the many conventional methods of converting 
d.c, power from one voltage to another (vibrators, 
rotary convertors, cold-cathode tube and thyratron 
inverters) none is efficient at very low levels. This 
is because all these devices consume an appreciable 
amount of power in order to keep going. A rotary 
convertor, for instance, uses power to overcome 
its frictional, iron and copper losses; a vibrator coil 
consumes power, and so on. Im every case the 
amount of power used by the convertcr itself does 
not vary appreciably as the load is reduced. Thus, 
at low levels (below about 1 watt) these convertors 
are very ineflicient. It is uneconomic, for instance, 
to operate any of them from dry batteries. Yet 
the need for high voltages in battery operated equip- 
ment (such as portable radiation counters) is growing 

Soon after the introduction of transistors it was 
appreciated that they could be used in efficient 
low-level convertors. Most of the devices mentioned 
above by interrupting a direct current 
flowing through a transformer primery, thereby 
enabling a different d.c. voltage to be obtained 
(after rectification) from the secondary. Alternatively, 
the interrupted direct current can be fed through an 
inductor, and use be made of the ringing-choke 
principle to obtain an increased voltage. To obtain 
zero operating losses, the interruptir g device should 
obviously have an infinite resistance in the “ off” 
condition and zero resistance in the “‘ on ”’ condition 

A junction transistor can be made to operate as 
an interruptor with nearly perfect characteristics 
* Off” corresponds to collector-current cut-off, 
when the resistance may run into hundreds of 
kilohms. In the “ on condition the transistor 
is ** bottomed,” that is, it operates somewhere below 
the knee of the collector-current/collector-voltage 
characteristic; in this region its effective resistance 
may amount to a fraction of an ohm. 

The problem of making an efficient d.c. convertor 
therefore resolves itself into one of designing a 
circuit in which the transistor spends as much time 
as possible in those conditions alternately, the 
transitions through the lossy intermediate regions 
being kept as short as possible. This clearly implies 
non-sinusoidal waveforms and therefore some kind 
of relaxation oscillator 

A suitable circuit, due to P. H, Janssen and C. van 
der Vijver, is shown in Fig. 1. In this, energy is 
stored in the inductance of the transformer in the 
**on "’ period (the input stroke) and delivered to the 
output circuit at a higher voltage during the “ off”’ 
period (the output stroke), It works on the ringing- 
choke principle, although the ringing is arrested 
long before the peak voltage possible is reached. 

The operation of the circuitt is as follows. Imagine 
that the output capacitor C, is charged to some voltage 


operate 
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V,, and that the operating point of the transistor 
is point 0 of Fig 2 (ie., it is fully ‘* bottomed ”’). 
The resistance of the transistor is very small, so 
small that it has little effect on the circuit, which 
behaves virtually as Fig. 3(a) with SW closed. The 
current through the primary inductance rises 
linearly (Fig. 4(a The resulting linear rate of 
change of flux induces a constant voltage in the 
transformer winding in the base circuit, and, since 
the base input resistance is approximately constant, 
a nearly constant base: bias current is applied. 
The operating point therefore moves upward 
until some point is reached where it begins to move 
round the “ knee’’ (point P of Fig. 2). The trans- 
istor now has an appreciable resistance and Fig. 3(a) 
no longer applies, Fig. 3(b) being a more accurate 
representation of the circuit. Because of the 
increasing transistor resistance R, the rate of change 
of current in the transformer primary decreases. 
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Fig. |. D.C. convertor circuit. 


Fig. 2 


Locus of transistor operating point. 
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The base voltage therefore decreases. The resulting 
reduction in bias causes a reduction in collector 
current. This causes a further reduction in base 
voltage, and so on, so that by a cumulative action 
the collector current is cut off. The operating point 
moves rapidly to Q of Fig. 2. 

During the whole of this time (the “‘ on ” period), 
the rectifier D, (Fig. 1) remains non-conductive. 
On the cessation of current through the primary, 
the flux collapses and the polarity of the secondary 
voltage reverses. When it becomes equal to V,, 
it is “caught” there, D, conducts and transfers 
the energy stored in the inductance to the capacitor 
Cy (and so to the load R,). The secondary voltage 
then decreases below the voltage across Cy, and 
D, ceases to conduct. The transistor operating 
point then returns to 0. 

If the circuit were exactly like Fig. 1, the operating 
point would remain at 0. In order to initiate another 
forward stroke it is necessary to apply some negative 
bias to the base. Once this happens, collector 
current begins to flow, bias voltage is developed 
across the base winding, more collector current 
flows, and the transistor rapidly switches on again. 

In practice, it is not always necessary to make 
special srrangements to apply a switching-on bias, 
because, after the output stroke, stray capacitances 
discharge through the transformer windings, causing 
ringing which carries the base negative after a short 
time. Similarly, when a convertor battery is initially 
switched on, the resulting current surge will often 
start oscillation. If, however, a long positive pulse 
s applied to the base, oscillation ceases. 

The efficiency of transistor convertors can be very 
high. In practical arrangements values of 65°%-85%, 
cre usual, The transistor dissipation is normally 
orly a small fraction of the total power handled. 
The main losses are in winding resistances, the 
“on” resistance of the transistor, rectifier losses 
and transient losses in the transistor. These last 
require some explanation: we find that every time 
the transistor is switched off the collector current 
takes a few microseconds to decay even though the 
cutting-off voltage applied to the base was sharp. 
While this current, which is due to hole-storage 
effects in the transistor, flows, a high voltage already 
exists on the collector due to the inductance, and 
the collector dissipation is momentarily high. 


Operating Frequency 


Although the energy lost thus per cycle is small, 
the loss due to these transients can be comparable 
with other losses or even predominant, depending 
on the operating frequency chosen. It is therefore 
desirable to keep the operating frequency low to 
minimise the tra.sient losses. On the other hand 
high transformer inductance values are required to 
attain a low frequency, which in any given trans- 
former volume lead to higher winding resistances 
and increased losses due to this cause. The opera- 
ting frequency normally chosen is a compromise 
giving minimum overall losses, though it can be 
varied from this optimum to take account of other 
requirements, e.g., upwards to give minimum size 
of smoothing components or downwards to give 
reduced transistor dissipation, when, say, this allows 
a transistor with a lower rating to be used. The 
optimum frequency is normally in the range 500c/s— 
5kc/s, so that transformers with Ferroxcube cores 
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Via 


Above: Fig. 3. Repre- 
sentation of the Fig. | 
circuit when (a) operat- 
ing point is at O (Fig. 2) 
and ®) operating point 
is at P 


Right: Fig. 4. Wave- 
forms in Fig. | circuit 
(a) current in primary, 
(b) current in secon- 
dary, (c) base current 


(negative), (d) base 
vol'age, (e) collector 
vol’age, (f) flux in 


transformer core. 


are commonly used to keep eddy current losses 
negligible. Note that the transient loss per cycle 
can be reduced by increasing the positive voltage 
existing on the base and decreasing the impedance 
of the base circuit during the period that hole- 
storage currents flow. A capacitor shunted across 
R, fulfils both these functions, 

What determines the transformer design? This 
subject has already been discussed fullyt so we will 
give a mere outline here. The primary inductance 
determines the operating frequency and is thus 
chosen to give the optimum or any other desired 
value. In the calculation of primary turns required, 
allowance must be made for an airgap in the magnetic 
path which is usually necessary because of the d.c. 
magnetisation of the core. 

The primary/secondary turns ratio is given by the 
requirement that the peak collector voltage rating of 
the transistor is not exceeded. (This ratio does not 
affect the output voltage because the circuit operates 
on the ringing and catching principle. We have 
already seen that the output voltage is determined 
solely by the power level setting and the load.) 

During the output stroke, the collector voltage is 
the input voltage plus the voltage induced in the 
primary of the transformer when its we is 
delivering the output voltage, i.c., V, 

(N,/N,) V,._ At the same time a voltage (N, N; ) V, 
in the opposite sense is induced in the base winding, 
so that the condition 

: N 

Vv, 4 nN n.) Yo 
must be met, where * a maz 18 the maximum collector 
voltage rating. 


Vea mar 


583 


i 
Hy 


Above: Fig. 5. Conver- 
tor with * diode pump " 
voltage doubler. 


Right: Fig. 6. Conver- 
tor with voltage quad 
rupler 


The primary/base winding ratio is determined 
simply by the need to provide sufficient drive for the 
transistor. ‘The spread between transistors must be 
borne in mind here. 

Push-pull versions of the circuit can be made 
when the power output required is beyond the hand- 
ling capabilities of a single transistor. As push-pull 
arrangements have the advantage that a smaller 
transformer can be used, they are useful also when 
utmost miniaturization is aimed at, 


Voltage Multiplier Rectification 


When very high voltage-step-up ratios are re- 
quired, transformer winding difficulties, stray capa- 
citances and leakage inductance all increase. The 
last two slow down the switch-on and switch-off 
processes, giving increased losses, while large stray 
capacitances also cause an appreciable part of the 
high-voltage energy to be held in the windings, from 
which it is only partially recovered, It is thus usually 
better to obtain high voltage ratios by a convertor 
giving a moderate degree of voltage increase followed 
by a voltage multiplier rectifier system. As the 


“* diode pump ”’ voltage doubler circuit is the basis of 
all multiplier systems, we shall make a few observa- 
tions on the operation of the above convertor circuit 
with “‘ diode pumip ” output (see Fig. 5). We shall 
assume that C, and C, here are large. 

In contrast to the simple circuit, current can now 
flow in the secondary during the input stroke. By 
ordinary transformer action point a then is at 

(N,/N,)V, volts, and current flows through diode 
D, to charge capacitor C, to this voltage. 

We thus have V,, (N,/N,)V; V, say. As 
before, the transistor switches off at the end of the 
input stroke, point a gocs positive and its voltage 
rises until it is arrested by diode D, opening. This 
happens when V,, Vis V,. Current then flows 
through C, and D, to transfer energy stored in the 
inductance of the transformer into C,. The secondary 
voltage remains substantially constant at its value of 
(V, — V,) for the whole of the output stroke provided 
that C, is so large that the flow of charge through it 
does not change the voltage across it by much. 
Compared with the simple circuit, the secondary 
voltage during the output stroke is therefore reduced 
from V, to (V, V,). The number of secondary 
turns can be reduced in the same ratio while main- 
taining the transistor collector voltage the same. The 
use of a voltage quadrupler circuit, one form of which 
is shown in Fig. 6, allows a further twofold reduction 
in secondary turns 

The value of the output voltage ‘’, is still a function 
of the load and of the power-level setting of the 
convertor The output resistance of the voltage 
doubler circuit is, however, somewhat lower than that 
of the simple one, because the part V, of the output 
voltage derived by simple transformer action is 
independent of the load. The part of the output 
voltage (V, V,) derived from stored energy is 
load-dependent as before. 

Negative base bias is usually necessary to start 
oscillations in voltage multiplier circuits, and this is 
incorporated in Fig. 5. The bias is required only 
until oscillations are firmly established, and it is 


possible to arrange switching so that it is only 
transiently applied. 
While the regulation of the convertor can be 


improved and the output voltage stabilized by con- 
ventional means, these all waste much power. It is 
better to use some internal stabilizing circuit which 
either returns excess power to the battery or adjusts 
the power drawn from it to the load requirements. 
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Fig. 7. (a) Conver‘or stabilized ogainst load changes; (b) convertor with stabilized output; (toth “ spill-over *’ systems). 
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Fig. 8. Convertor with feedback stabilizing circuit. 


Examples of both methods are shown. The circuits 
of Fig. 7 return excess energy to the battery; that of 
Fig. 7(a) reduces the output voltage changes due to 
load changes, while that of Fig. 7(b) also stabilizes 
ag: inst battery volt.ge changes. 

Consider Fig. 7(a). The tap on winding S, is 
positioned such that when the wanted output voltage 
appears across S, the tap voltage equals the battery 
voltage. If the load decreases and S, therefore 
generates too great a voltage on the output stroke, 
current flows (‘‘ spills over”) through diode D,, 
recharging the battery. This energy drain on the 
transformer reduces the rise in output voltage. As 
the battery is used as a reference, no stabilization 
against changes in the input volt: ge is possible. 

In the circuit of Fig. 7(b) a transistor replaces the 
diode and a separate reference battery is used. The 
transistor acts as a gate which opens when the voltage 
on the tap exceeds the reference voltage. a’/(1 + «’) 
times the spill-over current then flows via the collector 
into the supply battery, while the fraction 1/2’ flows 
into the reference battery*. This circuit thus stabi- 
lizes against battery voltage changes and still returns 
much of the excess energy to the supply battery. 
V.., must exceed the maximum input voltage 
encountered by a fraction of a volt. 

True feedback regulating circuits have been de- 
vised in which control is applied to the base of the 
switching transistor to vary the power drawn from 
the battery, one of them again stabilizing against load 
variations, while the other, shown in Fig. 8, stabilizes 
against changes due to all causes. As before, if the 
output voltage exceeds its nominal value, current 
flows through transistor V, but it now develops a 
positive voltage across C,R,. This bias reduces the 
base current of V, during the input stroke and thus 
causes the transistor to switch off at a lower value of 
the peak input current in the primary. The average 
input power is thereby reduced. This type of circuit 
is more efficient that the previous one when there are 
large variations in load or input voltage. 

Transistor power supplies can be made up in a 
wide range of specifications and their field of applica- 
tion is therefore equally wide. A few examples will 
illustrate the variety of designs that can be made. 

Fig. 9 shows (in front) a low-level convertor 
using the OC70 transistor and miniature selenium 
rectifiers. Operating from a 1.2-volt cell, it is 


* Here a is the base-collector current gain of the transistor. 
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capable of delivering an output of 30V, 1004A which 
is sufficient to supply two hearing-aid type preamplifier 
valves or a semi-electrometer valve with h.t. It thus 
eliminates the relatively expensive miniature h.t. 
battery commonly used in hearing aids. 

Another convertor has been designed to give 
50V, 3mA, with a 6-V input. It uses the OC72 
transistor and its efficiency is about 80%. This type 
of convertor is finding application in “ hybrid” 
radio sets, i.e. sets with valve frequency changer and 
if. amplifier but transistors in the audio side. It 
supplies sufficient h.t for the two valves. 

A unit capable of some 4W output is also shown in 
Fig. 9. This uses an OCI5 power transistor and 


Fig. 9. 
for hearing-aid type valves, while behind is an h.t. supply 
which can be used for portable transmi’ters and receivers. 
A three-penny bit gives an idea of the sizes. 


In front is a low-level h.t. supply unit suitable 


germanium junction rectifiers to provide an output of 
150V, 30mA, at 75% efficiency. One of its many 
possible applications is as an h.t. supply for small 
portable transmitters and receivers, Its 12-V 
input may be derived from the accumulator which 
supplies the valve heaters. This convertor, in com- 
mon with the others mentioned so far, uses the 
simple circuit of Fig. 1. 

A pewer source suitable for many types of radia- 
tion detector is operated from four 1.2-V mercury 
cells and can give up to 60zA at 400V or up to 
35uA at 700V. It uses the OC72 transistor and 
selenium rectifiers in the quadrupler circuit of Fig. 6, 
incorporates stabilization against load changes and 
has an efficiency of 70% at maximum output. 


Oscilloscope Supplies 


Fig. 10 shows a demonstration battery-operated 
oscilloscope system in which both the 2-kV e¢.h.t. 
for the 5-in cathode-ray tube and 150-V line for 
the simple valve amplifier are derived from the 
convertor mounted on the white panel. The 2-kV, 
0.8-mA output is obtained from a voltage quadrupler 
circuit, while the 150-V, 3-mA line is fed from a tap 
on the transformer secondary via a single rectifier. 
The overall efficiency with a 12-V input is 70%. 

A convertor giving 10kV at 100mA from a 12-V 
input with 55% efficiency has also been made. A 
Cockroft-Walton voltage multiplier with 5 doubler 
stages was used to generate the output. Both e.h.t. 
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Fig. 10. Battery-operated oscilloscope system giving both h.t. and e.h.t. 


units use the OC15 power transistor and selenium 
rectifiers, They have applications in portable in- 
sulation testers, photo-flash equipment, flashing 
beacons and as power supplies for photo-multipliers, 
image convertors and cathode-ray tubes. 

While all the convertors described above have been 
designed around the basic circuit of Fig. 1, it must 
not be thought that this is the only possible one. 
It has the great advantages of simplicity, good 
efficiency and non-critical design, but also the short- 
comings that by itself it has a high output impedance 
and that the output depends on the current gain 
and base resistance of the particular transistor 
in use, so that the external base resistance must be 
adjusted to obtain a given output. There will thus 
be many cases where different circuits are preferable 
and references to some of these circuits are given 
below ' * *, 

It will be seen from the photographs that the 
size and weight of transistor power supplies are 
very moderate. This, coupled with their high effi- 
ciency, should make their adoption advantageous 
in many applications where h.t. batteries are required 
at present. For example, a great saving in weight, 
volume and running cost is obtained when the e.h.t. 
supply for a Geiger-Muller tube or photo-multiplier 
is obtained from a few small |.t. cells and a transistor 
convertor, or if a convertor allows the h.t. require- 
ments of a small portable transmitter to be drawn 
from the accumulator which normally supplies the 
heater power only. 

As transistor convertors are already capable of 
giving an output of several watts (which will no 
doubt be increased in the future) they cover part of 
the field over which vibrators are used. The question 
arises: how do these two devices compare} ? 

We have seen already that transistor convertors 
are smaller and lighter. In addition, they are more 
efficient over quite a range of output power, cause less 
interference, and offer promise of much longer life 
and greater reliability than the vibrator, The vibrator, 


' Uchrin, G. C., and W. O. Taylor. “ A new self-excited square 
wave transistor power oscillator,” Proc. 1.R.B., January, 1955, p. 99 
* Peariman, A. R. “ Transistor Power Supply for Geiger Counters,” 
Blectroncs, August, 1954, p. 144 : 
* Johnston, D. —" Transistor H.T. Generator,” Wireless World, 
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on the other hand, scores 
in that its performance is 
unaffected by tempera- 
ture, whereas the transis- 
tor convertor has a definite 
upper temperature limit 
and its efficiency falls a 
little with temperature 
below this. At present, 
also, the initial cost of the 
transistor convertor is 
higher than that of the 
vibrator unit, although it 
is expected to become 
competitive as mass pro- 
duction of power transis- 
tors is streamlined. 

We see, therefore, that 
transistor d.c. convertors 
not only provide a way of 
stepping up voltages from 
battery supplies at those 
low power levels for which 
no efficient and convenient method has been known 
so far, but that they also show substantial advantages 
over competitive devices at intermediate power levels 
of some watts. This, together with the flexibility 
in design which makes it possible to obtain an output 
of tens, hundreds or thousands of volts at power 
levels from an odd milliwatt upwards, make them 
important new tools in the electronic engineer’s 
kit-bag. The designer of miniature and portable 
equipment, in particular, will find them of the 
greatest help. 

In preparing this article the author has made use 
of some of the information and diagrams in his paper 
“ Transistor D.C. Convertors ”’ published in Part B 
of the Proceedings of the I.E.E. He wishes to thank 
the many colleagues whose work has contributed 
to the study of d.c. convertors. 


Versatile Tape Recorder 


THE existence of two conventions (the so-called Con- 
tinental and British-American) in the direction of re- 
cording of dual-track magnetic tapes is often the cause 
of difficulty when material recorded on one machine 
is played back on another. 

In the “Ericorder” recently developed by the 
Swedish Ericsson Company the magnetic heads can be 
turned over, after removing a central fixing screw, to 
play either top or bottom track. Fine adjustment of 
the vertical alignment of the gap is effected by turning 
the head slightly on its base, which can be tilted in any 
direction by three screws. A hum-compensating coil 
is mounted near the record/playback head and this 
must be re- 
versed when- 
ever the head 
is turned over. 

The machine 
gives tape 
speeds of 3] 
and 74 in/sec 
and will take 
spools up to 
7in in diameter, 
Control is by 
push buttons, 


and there is 
‘Ericorder’’ Type Provision for 
KTB202. the usual acces- 
sories 
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Colour Television Tests 
Investigating Possible Defects of the British N.T.S.C. System 


tm main purpose of the first group of experi- 
mental colour transmissions which the B.B.C. have 
been putting out from Alexandra Palace has been to 
test the compatibility of the British N.T.S.C. 
system*—that is, to assess how much the presence 
of colour information in the signal affects the quality 
of the pictures and sound on existing black-and- 
white television receivers. Colour pictures, mainly 
from slides and films, have been radiated by the 
low-power transmitters at Alexandra Palace and 
observations have been made on some thousands of 
ordinary monochrome receivers, Experimental 
colour receivers have also been in use, but as so few 
are available at present no large-scale observations 
have been made on the quality of the colour pictures. 

One of the main points under investigation has 
been the visibility of the dot structure produced 
by the colour sub-carrier on existing black-and-white 
sets. To test for this, and most of the other possible 
defects, the colour information in the transmitted 
signal has been switched on and off at 15-second 
intervals during each slide or film, so that the ob- 
servers could compare the compatible black-and- 
white transmission with what is, in effect, a plain 
black-and-white transmission. The procedure would 
also show up, for example, whether the presence of 


*The general principles of this system have already been described 
in “‘ Transmitting Colour Infermation,” Wireless World, August, 1955. 
Details of the actual colour signal radiated from Alexandra Palace were 
given in the same issue under the title “‘ Cotour Television Standards.” 


Right 
right of it con’ain waveform genera ors, encoding circuits and power supplies. 
rronitor using oftical superimposition of images from three c.r, tubes, while on the ex reme right is ano her monitor using a 


| 5-in RCA tri-colour tube, On the extreme ieft is the slide- and film-scanner, of which a front view is shown separately in 
the left-hand picture. 


General view of ‘he colour equipment. 
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the colour information introduces any degree of 
“buzz” into the sound channels of the receivers. 

Another subject for study has been the tonal 
gradation of the compatible pictures. The matter 
has arisen bécause gamma correction in the N.T.S.C. 
transmission system is applied to the red, green and 
blue colour-component signals before they are com- 
bined to produce the luminance (brightness) signal. 
This is not the same thing as applying the gamma 
correction to the luminance signal itself; conse- 
quently when the luminance information is displayed 
on a black-and-white receiver the overall contrast is 
not correct. However, the presence of the colour 
sub-carrier acts to rectify this defect to some extent. 
The whole question is quite important as it may in- 
fluence a decision on whether the colour information 
should be transmitted inside or outside of the normal 
band. 


Asynchronous Operation 


The effect of running the transmitting equipment 
unlocked to the mains has also been under observa- 
tion. Here it has been necessary to see whether the 
picture has been marred by any visible beat effect 
between the asynchronous 50-c/s frequency and the 
50-c/s mains hum in the receiver. There is a danger, 
too, of a beat pattern being caused by interaction 
between the colour sub-carrier and the sound carrier. 
A slide having large areas of colour information has 


In the centre foreground is the comera con‘rol desk, while the racks to the 


The tall cubicle in the rear centre is a colour 
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been used with the intention of showing this up, and 
the sound carrier has been switched on and off at 
intervals so that any pattern of this type can be 
easily identified. 

The colour sync signal is yet another possible 


source of interference, It consists of a short burst 
of sub-carrier frequency and occurs during the fly- 
back time of the line time-base; in some black-and- 
white receivers it might appear as a series of vertical 
white lines. Here, a caption slide with white 
letters on a black background has been used as the 
most likely sort of picture to reveal the effect, 

There is also the possibility that the synchronizing 
of the black-and-white receiver itself may be affected 
by large amplitudes of colour sub-carrier occurring 
just before the line sync pulses. Because of the 
narrow bandwidth of the chrominance signal this 
colour information could continue after the cessation 
of the associated luminance information and extend 
into the syne period, or at least the “front porch” 
period, perhaps causing line sync pulling. To test 
for this defect a special slide has been used with a 
highly saturated colour occupying a few lines at the 
extreme right-hand edge of the picture. 

Further tests are being done to observe the effect 
of putting a filter in the luminance channel to re- 
move the components of the luminance signal which 
fall in the chrominance band, This filter improves 
the colour picture but it may also cause a deteriora- 
tion of the compatible black-and-white picture 
Another network is inserted at the input of the vision 
transmitter for phasing purposes, to correct the re- 
sponse of colour receivers, and again it is necessary 
to see whether this affects the quality of the black- 
and-white pictures 


Colour Transmission Equipment 


The experimental equipment for generating the 
colour pictures at Alexandra Palace is shown in the 
photograph. There is a colour slide- and film- 
scanner designed by the B.B.C, Research Depart- 
ment, and signal coding equipment and colour pic- 
ture monitors produced by Marconi’s. A three-tube 
colour camera and colour test equipment have also 
been supplied by this firm. 

The B.B.C. scanner works on the flying-spot 
principle, using a cathode-ray tube with a phosphor 
which emits light as evenly as possible over the 
whole of the visible spectrum, The light from the 
raster is passed through either the slide or the film 
as desired and the coloured image so produced is 
split into three separate parts, which contain 
respectively the red, green and blue information in 
the picture. This colour analysis is performed by a 
combination of dichroic mirrors, coloured filters, 
plane mirrors and lenses. The three colour-separa- 
tion pictures, which emerge from the analyser as 
three physically separate rays of light, are then 
focused on to three photo-multiplier tubes which 
convert the varying intensities of light into corres- 
ponding voltages. The three voltages are then 
passed through three separate and identical chains of 
electronic equipment which supply gamma correc- 
tion, correction for the distortion introduced by the 
finite decay time of the light from the scanning tube 
phosphor, and equalization for aperture loss—exactly 
as in a monochrome flying-spot scanner. 

The film transport mechanism is a standard 
16-mm projector with a “ pull-down” time of about 
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4 milliseconds. Since the time available for “ pull- 
down” is only 1.4 milliseconds if all the lines of the 
television picture are to contain information, some 
picture information is inevitably lost This loss 
occurs at the top and bottom of the picture, where 
about 15 lines come out black. In order to preserve 
the usual aspect ratio of 4:3 an equivalent area at 
the sides of the picture is also made black. Synchron- 
ism between the film motion and the television pic- 
ture repetition rate is achieved in a simple way by 
amplifying the 50-c/s component of the frame pulses 
and using it to supply power to the synchronous 
motor of the film transport mechanism. 

The signal coding equipment includes special 
colour waveform generators and circuits in which 
the luminance and chrominance signals are derived 
from the incoming three-colour information. The 
“master” frequency, from which all the other 
scanning and pulse waveforms are derived, is ob- 
tained from a temperature-controlled crystal oscilla- 
tor working at 2.6578125Mc/s +8c/s (the sub- 
carrier frequency). This is multiplied and divided 
to produce the double line frequency of 20,250c/s 
(i.e. 4/525 times sub-carrier) from which the 
standard 405-line interlaced waveform is generated 
Multiple outputs of line and frame trigger pulses, 
mixed synchronizing pulses and mixed suppression 
pulses are available 

The input to the encoder consists of the three 
gamma-corrected colour-separation signals (red, 
green and blue) produced by the slide- and film- 
scanner, The encoder may be considered as perform- 
ing a single linear transformation of the three 
incoming signals, red, green and blue, to the other 
three quantities, Ey, E,;, and Eg, of which Ey is 
the luminance signal.t The colour sub-carrier is 
then modulated by the E, and Eg signals in such a 
way that the amplitude of the resultant signal con- 
veys the saturation information and the phase 
conveys the hue. In the absence of colour informa- 
tion the sub-carrier is suppressed. The complete 
chrominance signal is added to the luminance which 
is, of course, in video form. Finally, the synchroniz- 
ing waveform, including the colour sync burst, is 
added to produce the complete signal, which is then 
passed to the transmitter and radiated in the normal 
way. 

Occasionally, readers may have seen on their re- 
ceivers a pattern of seven vertical bars of different 
tone values. These are actually colour bars, gener- 
ated electronically for test purposes, representing 
known values of amplitude and phase of the sub- 
carrier. 

A few observations on the test transmissions made 
by Wireless World suggest that the sub-carrier dot 
pattern, although clearly discernible when the pic- 
ture is examined closely on a good receiver, is not 
at all objectionable at normal viewing distances. On 
many receivers, it cannot be seen at all. The “buzz” 
on sound is negligible and there appear to be no 
synchronizing difficulties. Tonal gradation seems 
quite satisfactory. Slow beats resulting from syn- 
chronous working have been observed, however, and 
also diagonal-line beat patterns on areas of high 
colour saturation However, it remains for the 
statistical results to be assessed before a complete 
verdict can be given, 


See “ Transmitting Colour Information,” Wireless World, August 
1955, for full explanarion 
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G THE PRESENT.--- 


REVOLUTIONISIN 


a Dhaping the future... 


The immense developments of this present age are some- 
thing to stir the imagination. The satellite of our picture 
is not so far ahead and more momentous things will 
follow in its train. 


Wherever research and practical experiment are called 
for, Brimar valves are in the forefront—maintaining their 
high reputation for performance and reliability. 


RIMAK VALVES and 


TELETUBES 
Srondard Telephones and Cables Limited 
FOOTSCRAY, SIDCUP, KENT. Footscray 3333 


NEW- 


The -@eos- 


— 


Salient Features 


Extremely smooth response with no 
peaks to colour or mar reproduction. 


+ 


New type stylus mounting reduces all 
Pick-up distortion to an absolute mini- 
mum. 


* 
Extremely light stylus pressure. 
+ 
Very compliant stylus—superb transient 
response, low record and sapphire wear 
* 
Sapphire styli replaced very simply with- 
out any tools whatsoever 
* 
with a 


Positive turnover mechanism 


neutral position 


+ 


Precision sapphires made by the finest 
precious stone lapidiaries. Individually 
inspected under s00x magnification. 


+ 
Bach unit very carefully checked for sen- 
sitivity and response and finally subjected 


to a critical listening test before being 
despatched from the factory 


» » » always well ahead 


ACOS devices are protected by patents, paten( applica 


COSMOCORD LIMITED 
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QUITE EXCEPTIONAL IN DEFINITION 
AND QUALITY OF REPRODUCTION 


HGP 59 Series 


Turnover Pick-up 
Cartridges 


This new ACOS “High Definition” Series rep- 
resents a most important advance in “turnover” 
pick-up cartridge design. There are two versions 

the HGP 59-1 with a normal output which 
will give superb wide-range reproduction in the 
highest grade radiogram, and the HGP 59-3 
which will load a single valve amplifier in a por- 
table player. Both have all the features listed 


on the left. 
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LIVING with “HI-FI” 


Equipment Should be Heard 
and Not Seen 


By A. DINSDALE 


A LOUDSPEAKER cabinet may or may not be 
a thing of beauty but, if efficient, it is certainly 
bulky. It poses a problem for the lady of the house 
when arranging furniture, and more particularly 
when she wants to rearrange it! Similarly with the 
other bits and pieces that go to make up a high- 
fidelity audio system. “Can’t you stow them some- 
where out of sight, or at least make them less 
conspicuous?” 

So much for the viewpoint of the lady of the 
house. The man of the house wants his gear where 
he can get at it—preferably without getting up out 
of his favourite chair to tune the radio or change a 
record. And he’d like to get that loudspeaker out 
of its cabinet and built into the structure of the 
house somewhere. The question is where—and 
how? The landlord of a rented apartment is apt 
to object if the tenant gaily tears out a wall to 
accommodate the speaker, and not all houses lend 
themselves conveniently to the purpose in hand. 
Then there is a little matter of expense, especially 
if the owner is not gifted with the ability to do the 
job himself. 

The basic equipment involved in this case is a 
Jensen 15-inch “co-ax” speaker, which used to be 
housed in a bass reflex cabinet, a Hallicrafters 
Mode! SX-42 communications receiver, and a turn- 
table for Lp. records. The loudspeaker curve is 


supposed to be essentially flat to about 15,000 c/s, 
while there is a switch position on the SX-42 giving 
an audio output which is essentially flat to 16,000 
c/s. The tuning range of the receiver is continuous 


Fig. |. Living room (foreground) and parlour before 
remodelling operations started. Note the unwanted 
front door in pariour. 
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“High-Fidelity Home,” in the August issue, | 
| described one solution to the problem. Here is 
‘another, from an American correspondent, “e 


| seized the opportunity for re-modelling the 
| house. ; 


from 550kc/s to 110 Mc/s, with f.m. available on 
the two top ranges. 

In an apartment, the bass reflex cabinet stood in 
a corner, with the receiver resting on top of the 
cabinet. The turntable reposed on an end table 
beside the speaker cabinet. The distaff side enjoyed 
the music, but looked with distaste on the unim- 
portant matter of appearance. 


A Fresh Start 


When a house was purchased, it was mutually 
agreed that something must be done about the 
“hi-fi” equipment—mutually agreed, but for dif- 
ferent reasons. 

Let’s start with the house. It’s a very old house, 
by American standards; that is, it is over 100 years 
old. It had been neglected for many years. Several 
windows were broken. Acres of plaster had mysteri- 
ously evaporated from the walls. The house lacked 
many other things which are not germane to the 
purpose of this article. Sufficient has been written 
to indicate that a complete re-modelling job was 
in order, 

The ground-floor layout included a largish (by 
modern standards) living room, off which was a 
spacious front parlour separated from the living 
room by French doors. The general appearance 
was not encouraging, as a glance at Fig. 1 will 
indicate. The front door of the house opens into 
the living room, but for some unknown reason a 
second front door opened into the front parlour, as 


oh OP + 


Fig. 2. Outside view of house, Entrance door to living 
rcom is at right rear of porch, Second unwanted door is 
behind glass-ponelled storm door at front. 
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Fig. 3. Radio/aucio control centre. 
receiver on shelf behind and above end tabie. 
receiver. 
of room for additional equipment. 


indicated in Fig. 1. 
illustrated in Fig, 2. 
exposed to the prevailing winter gales. 
go. 

Opposite the offending door, 28 feet away, was a 
living room wall, completely blank except for an 
opening into the dining room—a wall difficult to do 
anything with from the viewpoint of the lady of the 
house. Swiftly and surely an idea dawned. Why 
not cover the wall completely with bookshelves, 
with special provision for radio and audio gear at a 
strategic spot for the master’s chair? Take off the 
French doors to the parlour. Build in the speaker 
where the door is, which would dead-centre it on the 
master’s chair, a clean sweep through the parlour 
opening. Motion seconded and approved. 

Up went the bookshelves. In went the SX-42 and 
the turntable. Fig. 3 shows what it looks like today. 
For tomorrow there is ample and inconspicuous 
room for such additions as a Williamson amplifier 
with pre-amp., more modern turntable and pickup, 
a.m.-f.m, tuner, or what-have-you that the bank 
account will stand for. In setting up a camera to 
take the Fig. 3 photograph, consideration was given 
to moving out the end table and lamp to expose the 
equipment to better view, but it’s supposed to be 
inconspicuous, so it was photographed as inconspicu- 
ously as possible. 


Externally, the arrangement is 
That second front door was 
It had to 


Building in the Loudspeaker 


Of course, the day selected to do the job turned 
out to be cold, but the door came out anyway, despite 
loud protests about draughts. The wall (of wood 
construction) was not thick enough to accommodate 
the loudspeaker, so a jut was built out on to the porch 
to the extent of 12 inches. 
sheathed with l-inch boards and covered on the out- 
side with wood shingles to match the rest of the 
house, as shown in Fig. 4. Passing neighbours in- 
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Hallicrafters SX-42 communications 
Turntable on shelf below 
L.P. records filed on fourth shelf from top, at extreme left, 


This was framed in, 


quired if a fireplace was being 
installed. Admittedly, the jut 
doesn’t look too elegant on the 
outside, but the responsible parties 
have to live inside the house—not 
on the porch. 

On the inside, a shelf was in- 
stalled across the bottom of the 
loudspeaker space to complete the 
enclosure, which is 16 inches deep 
Stubs, 2in X 4in, were installed to 
brace and reinforce the central sec- 
tion of the loudspeaker panel. The 
inner sides and back of the enclo- 
sure were acoustically treated with 
a liberal covering of loose spun 
glass (glass wool), secured by 
means of a staple gun. The result 
is a loudspeaker enclosure amount- 
ing to about 18 cubic feet. Total 
ost of materials, about $10. 

The speaker itself was installed 
on a ¢-inch plywood panel measur- 
ing 3ft 6in wide by 4ft high. 
Because of the cubic footage of the 
enclosure, a bass reflex port was 
not cut in the panel. The panel 
was securely screwed to the 2in x 
4in wall studs on each side of the 
old door opening, to the old header 
above the door opening, and to the 
2in X 4in bracing stubs and the edge of the shelf at 
the bottom. Wiring from the speaker to the control 
centre was run under the floor 

The remaining space below the speaker enclosure 
was arranged temporarily as shelved cupboard space 
for odds-and-ends storage; it could be used for a 
built-in television set. And tomorrow, when one of 
the new electrostatic speakers becomes available on 
this side of the pond, the 15-inch Jensen can easily 
be replaced. For the time being, the finished job is 
as illustrated in Fig. 5, with the loudspeaker hidden 
behind the tapestry over the sofa. Again, it was 
debated whether to photograph the bare bones of 
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Fig. 4. Compare 
been removed and 
built out on to porch, 
enclosure. 


with Fig. 2, Unwanted door has 
loudspeaker enclosure, iéin deep, 
This is the rear view of /8-cu ft 


y 


WirReLess Worip, DecemBer 1955 


the set-up but, as we said before, 
it’s supposed to be inconspicuous. 

The centre of the loudspeaker is 
up 5ft 6in from the floor, in the 
area of the heads of the two figures 
on the tapestry. Incidentally, it’s 
surprising how much extra bril- 
liance can be obtained by just 
raising the speaker up from the 
floor. 

So now the master of the house 
can relax in his favourite chair, 
reach all controls without getting 
up, and have his favourite Lp. or 
f.m. music beamed straight at him 
across 28 feet of space. The dis- 
persion over the rest of the living 
room is good. At this distance, 
the perspective is considerably 
improved, and the “noise” does 
not intrude if only low background 
music is wanted for reading of 
conversation in the living room. 

Oh, yes! That “tapestry” over 
the speaker. Actually, it consists 
of a piece of hand-painted burlap 
sacking) suspended from an old 
broom handle the ends of which 
are decorated with a couple of 
wooden door-stops! It does not 
impede sound, and it’s decorative. It fools strangers, 
who can’t figure out where the sound is coming 
from, or who switched it on from where. Incon- 


Fig. 5. 
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Compare with Fig. | 
hidden behnd topestry over sofa. 
(Fig. 3) over a disiance of 28 feet. 


a 


Unwan'ed door now replaced with joudspeaker 
Speaker beams directly at control centre 


spicuousness has been achieved—and so has tech- 
nical excellence of performance and convenience of 
handling. Both bosses of the household are satisfied 
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i from Continental v.h.f. station: 
is occasionally experienced under abnormal pro 
pagation conditions during any month of the year, 
but it is most likely to occur during the summer 
months on the television and other v.h.f. services in 
this country. The interference takes the form of a 
moving pattern of lines (rather like the “ water” 
pattern in a piece of silk) when it occurs on the vision 
channel, or of a background of “noise” of various 
kinds when it occurs on sound. Such interference 
cannot be said to be by any means a major nuisance 
being present over a year for only a very small pro- 
portion the total broadcasting time. It is, for 
example, negligible in comparison with the inter 
ference which regularly takes place after dark on the 
medium frequency broadcasting band, and is usually 
noticeable only in the outer fringe of a service area 
Nevertheless some consideration of the possibilities 
of its occurence, and of the modes of propagation 
involved, may be of interest 

The interference with which we are concerned 
comes from Continental stations legitimately opera 
ting on the same or adjacent channels as thos 
occupied | British stations, or from the har 
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Possibilities of Its Occurrence 


monics of Continental stations wking in the hf 
bands The h.f. bands affected are Band I 
41-68 Mc/s) used for television, and Band II (87.5- 
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v.hf. sound broadcasting. Not 
has been gained on frequencies 
us to deal with them here 
propagation conditions the inter- 
cur, because at distances beyond 
the radio horizon, i.e. in the diffraction zone, the 
field strength a v.hf. transmitter decreases very 
rapidly with distance. Obviously the actual field of 
such a transmitter at a distance varies with a number 
of factors, but we may take it that at a distance 
about 200 miles the field of a high power v.h.f. trans 
under normal propagation conditions will be 
completely negligible importance as a source of 
interference. It is true 
that some parts of the 
Continent are nearer 
than this, but, under the 
Stockholm Conference of 
1952, the allocations of 
frequencies among Euro- 
pean v.h.f. stations were 
made so that no channel 
sharing occurred among 
stations which were so 
near to each other that 
interference would result 
under normal condi- 
tions 
The 
then, 
normal 
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interference arises, 
only when ab- 
propagation con- 
occur, that is to 
when certain meteo- 
or ionospheric 
conditions prevail, and it 

is therefore with these 
conditions we have to 
deal here. The conditions 
are considered to be 
abnormal only in the 
sense that they give rise 

; seo out-of-the-ordinary 
radio propagation; it is 
not implied, for example, 
that a meteorologist 
would consider the at- 
mosphere to be in an 
abnormal state when 
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VuUIILF. Interference _:; 


and Modes of Propagation 


operating in Bands I and II which might, by modes 
of propagation which occasionally become operative, 
cause interference in this country, let alone those 
that might do so by means of their harmonics, but 
it is sufficient to say that many such stations exist on 
the Continent of Europe. Occasional interference 
may be received, therefore, from stations ranging in 
distance from about 200 miles to about 1,400 miles 
from this country, for the small proportion of time 
when these abnormal propagation conditions prevail. 
The map of Fig. 1, upon which the curved line 
indicates a distance of 500 miles from the British 
coast, may, at this stage, be of interest. 

It is appropriate to say at this point that, for a 
given field strength of the interfering signal, the 
actual interference caused will be much less serious 
to the f.m. sound services in Band II than to the 
television services in Band I. This is because of the 
“ capture effect” in f.m. receivers, whereby the inter- 
fering signal is suppressed by the wanted signal 
unless it exceeds a certain ratio of wanted to un- 
wanted signal. According to Kirke’ the noise due 
to the interfering signal is just tolerable when the 
field strength of the wanted signal is 20dB above 
that of the interference, and is completely eliminated 
when it is 30dB above it. The comparable figures 
for the services in Band I are some 20dB greater 
than this, and thus they are much more susceptible 
to the type of interference we are discussing. It 
would seem, in fact, that the interference in Band II 
s unlikely to be serious for any appreciable part of 
the total time 

Propagation of Interference by Sporadic E:— 
Though signals in the v.h.f. bands are not pro- 
pagated by the normal ionospheric layers (except 
for short periods at the sunspot maximum) the ioni- 
sation density of the sporadic E, which forms fairly 
frequently within the normal E layer, does become 
high enough to sustain their propagation. Sporadic 
E, then, constitutes a possible medium for the pro- 
pagation of Continental interference to this country, 
so let us briefly consider some data indicative of its 
effects 

Sporadic E is detected and examined during the 
ourse of the hourly measurements of ionospheric 
characteristics made at ionospheric stations all over 
the world. The principal measurement of interest 
to us is its critical frequency, i.e. the highest fre- 
quency it will reflect at vertical incidence. This of 
ourse, determines the highest frequency on which 
it will sustain propagation at oblique incidence, and 
we may take it that sporadic E with a critical fre- 
quency of 7 Mc/s will sustain propagation on about 
36 Mc/s in the most oblique case possible, corres- 
ponding to transmission over a distance of 1,400 
miles. Sporadic E with a critical frequency greater 
than 7 Mc/s, therefore, is capable of propagating 
interfering signals on frequencies in the v.h.f. bands 
such as we have under consideration. We may call 
this the intense sporadic E. 

In order to obtain an estimate of the prevalence 
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Fig. 2. Monthly variation of intense sporadic E over 
Europe, mean of monthly values for 1953 and 1954. 


Fig. 3 
Europe; 
for 1953 and 1954. 


Diurnal variation of intense sporadic E over 
mean hours during each period for three stations 


of such intense sporadic E over Europe the records 
of three ionospheric stations were examined, namely, 
those at Slough, England, Lindau/Harz, Germany, 
and Schwarzenburg, Switzerland. The means of the 
monthly values for the three stations for 1953 and 
1954 were taken, in terms ot the percentage oi the 
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total time during each month when intense sporadic 
E was present. The results are plotted in Fig, 2 
separately for cach station, and as a mean for the 
three stations. The latter curve is, perhaps, the most 
significant, and it indicates that, for these three 
stations—-which we may consider as being represen- 
tative of European conditions—the intense sporadic 
E was present on the average for much over 1 per 
cent of the time only during May to August. 

Fig 3 gives details of the diurnal variations of the 
intense sporadic E obtained from the records of 
the same three stations for 1953 and 1954. In this 
case it is more convenient to express the prevalence 
in terms of the mean hours, during the periods 
shown, when it was present at each hour of the 
day. It is seen that the intense sporadic E is largely 
a daytime phenomenon, with a main peak around 
1000-1200 hrs. local time and a subsidiary peak at 
1800 hrs. From Figs. 2 and 3, therefore, we may 
consider that it is only during the hours 0600 to 
2200 (Lt.), and only during the momts May to 
August, that intense sporadic E is likely to be 
present for a long enough period of the local time 
for it to be of much importance in the propagation 
of interfering signals in the v.h.f. bands. 

The propagation characteristics of sporadic E as 
a function of distance are given in Fig. 4, which 
shows the percentage of the total time during the 
summer daytime (0600-2200 hrs May-August) when 
it was present with an intensity sufficient to sustain 
propagation on the frequencies indicated over 
various distances. These curves are plotted from 
the results of a previous examination*, and are 
based on the Slough measurements only, for the 
three years 1948-1950. They may, however, be 
considered to be representative of European con- 
ditions during the average summer daytime. From 
them it would appear that sporadic E with an 
intensity great enough to propagate frequencies in 
the v.h.f. bands over distances less than 500 miles 
is present so infrequently as to be of negligible 
importance, that for greater distances the propor- 
tion of the total time when it might propagate 
interfering signals decreases rapidly with increasing 
frequency, but that, up to the distance of 1,400 miles 
(maximum possible in one hop) it can propagate 
frequencies up to somewhat above 55 Mc/s for 
more than 1% of the time. 

We may now summarize the properties of 
sporadic E as regards the propagation of v.h.f. 
signals from a distance, as derived from the fore- 
going brief examination of the data. We should 
expect it to be effective for an appreciable propor- 
tion of the total time (appreciably greater than 
1%), only from 0600 to 2200hrs (Lt.) during the 
months May to August inclusive (this obviously 
does not rule out occasional occurrences at other 
times and during other months). It should not be 
effective over distances of less than 500 miles, but 
should be so over those between 500 and 1,400 
miles, the occasions when it is effective becoming 
more numerous as distance is increased towards 
1,400 miles. Propagation from beyond this distance 
should occur extremely rarely, for it involves multi- 
hop transmission. Finally, the frequency of its 
occurrence should decrease rapidly with increasing 
frequency, and, though it may occasionally be 
capable of sustaining propagation on frequencies 
up to 100 Mc/s, it is unlikely to do so on frequen- 
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Fig. 4 
probaga ion 
frequencies (based on Slough measurements 1946-1950; 


Percen’age of time when sporadic E would sustain 
over different distances and on different 
0600-2200 g.m.t.; May-August only). 
cies above about 60 Mc/s for more than 1 
total time at the 
year 

Propagation of Interference by Inversion Layers 
in the Troposphere:—Under normal tropospheric 
conditions there is a steady decrease in the refrac- 
tive index of the atmosphere with height, i.¢., an 
absence of discontinuity in its lapse rate, and under 
these conditions a v.hf. radio wave follows a 
smoothly curving trajectory to the radio horizon, 
and, by diffraction, penetrates to a distance beyond 
it. The range of a v.h.f. station is thus limited and, 
in fact, “normal” propagation conditions exist. 

Under certain meteorological conditions, however, 
reflection of the radio energy can take place from 
points in the troposphere up to about 10,000ft 
above the surface, and this energy can reach the 
ground at points far beyond the station’s normal 
range. It is then that abnormal tropospheric con- 
ditions (from a radio propagation point of view) are 
said to exist, and this condition constitutes a second 
possible medium for Continental interference 

It is not our purpose here to go into the nature 
of the phenomena which cause this type of propa- 
gation, but rather to consider data indicative of the 
frequency of its occurrence and of its potentialities 
as a medium for the propagation of interference. 
However, according to Saxton’, the propagation is 
liable to occur when an inversion layer lies in the 
troposphere, somewhere between the surface and the 
height mentioned above, (mostly between 1,600 and 
6,500 ft) from which refraction of the radio energy 
occurs. In these regions the refractive index 
decreases with height at a rate considerably greater 
than normal, due to the lapse rate of temperature 
with height being less than normal, or even under- 
goes an inversion, and there may be also a sudden 
change in the humidity lapse rate. Such conditions 
are most likely to be brought about by a subsi- 
dence inversion (a condition occurring mainly in 
anticyciones) or by the passage of a cold front. It 
should perhaps be mentioned that the above is only 
one of the tropospheric mechanisms by which v.h.f. 
radio waves can be propagated over abnormally long 
distances, but it is, nevertheless, the one which is 
responsible for most of the abnormal propagation 
we are discussing 

Since abnormal tropospheric propagation is a 
meteorological phenomenon it might be thought 
that the weather records would yield the best 
information as to its occurrence. But the direct 
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most favourable times of day and 
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Fig. 5. Percentage of total time when reception by 
abnormal tropospheric propagation was ob‘ained on 
93°45 Mc/s over different dis:ances during Jan.-Jjune 1955. 


Fig. 6. 
propagation in the band 54-88 Mc's as indicated by 440 
reports of television reception in U.S.A. 


Relative frequency of reception by abnormal 


application of weather data to radio propagation is 
difficult. Experience of abnormal tropospheric 
propagation would seem to indicate that it almost 
always occurs, in fact, during anticyclonic conditions. 
But it is difficult to determine the exact extent and 
intensity of the anticyclonic system that might give 
rise to such propagation. Again, not all anticyclones 
which can occur at all seasons of the year) contain 
the conditions conducive to abnormal propagation, 
and an anticyclone which does contain them does 
not do so throughout its life, but only at certain 
times. Finally, the calculation of the refractive index 
from the data obtained from radiosonde ascents, for 
many different heights and on a long-term basis, is 
an excessively laborious business, and so we turn 
to other than weather data for our information. 
The best information to be obtained on the occur- 
rence of abnormal tropospheric propagation is, in 
fact, that resulting from the many experimental re- 
sults in v.hf. propagation obtained in this country 
and abroad, including some published by Saxton‘. 
From these we learn that though, in the case of 
normal propagation through the troposphere, the 
field strength at a distance beyond the radio horizon 
decreases with increasing frequency, yet, so far as the 
field due to reflection from inversion layers in the 
troposphere is concerned, there is little variation 
over the ficquency range we are considering here 
(41-100 Mc/s). We may therefore consider the inter- 
fering signal strength not to vary with frequency. 
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As to the seasonal variation in the occurrence of 
abnormal tropospheric propagation there seems no 
doubt, from the results of experiments conducted 
over many months, that though cases of high field 
strength due to this may occur during any month 
of the year, there is a period of little activity in the 
winter (with perhaps a minimum in February) and 
then an increase towards a period of maximum 
occurrence in June/July. This is followed by a 
period of fairly high occurrence, decreasing towards 
a low occurrence rate in November. This apparent 
seasonal variation may, however, be merely due to 
a variation in the relative prevalence of anticyclones 
and low pressure systems during the various months, 
the latter not being favourable to abnormal tropo- 
spheric propagation. It is of interest to note that 
the seasonal variation, as outlined above, is very 
similar to that in the incidence of intense sporadic E 

From the experimental results it seems to be fairly 
clear that there is no diurnal variation in abnormal 
tropospheric propagation conditions over the sea, but 
a definite one over land, a circumstance brought 
about, no doubt, by the different heating and cooling 
rates for land and sea, and thus for their convective 
effects upon the air lying above them. Over the land 
the high fields due to abnormal propagation have a 
minimum occurrence between about 1400 and 1600 
hrs (1.t.), rising throughout the evening and night to 
reach a maximum between about 0400 and 0700 hrs 
and then falling towards the afternoon minimum 
It appears that the inversion layers build up during 
the night, but are removed during the day. 

The percentage of the total time during which 
signals are likely to be propagated by abnormal 
tropospheric effects is closely related to the distance, 
and at distances near that at which the field due to 
normal propagation would have negligible interfer 
ing importance it may be in excess of 10 per cent 
of the total time. Under abnormal propagation con- 
ditions the field strength of a station at 220 miles may 
be equal to that at 90 miles under normal conditions, 
and in order to provide the same protection against 
interference which would exist under normal propa- 
gation conditions if stations were spaced by about 
200 miles, the spacing would have to be increased 
to the order of 400 miles under conditions of ab- 
normal tropospheric propagation. Fig. 5 may be 
of some interest in this connection. It shows, for 
the period Jan.-June, 1955, the percentages of the 
total recorded time when reception by abnormal 
tropospheric propagation was obtained at five 
stations on the east coast, lying at various distances 
from a 93.45-Mc/s transmitter located in Holland, 
during the course of an experiment conducted by the 
B.B.C. Research Department. Although the values 
shown are for a period of only six months, and 
although two of the points lie somewhat off the 
smooth curve, the curve does represent fairly well 
the average conditions to be expected, and in par 
ticular that the distance at which it falls appreciably 
lower than 1 per cent, namely at about 500 miles, 
represents the limiting distance in these latitudes for 
the propagation by abnormal tropospheric propaga 
tion of troublesome interference. 

We may now summarize the main effects of tropo 
spheric inversion layers on the propagation of v.h.f 
signals over abnormal distances, so that we may 
compare them with those of sporadic E, We should 
expect them to be effective for an appreciable propor- 
tion of the total time mainly during the summer 
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months, the period of maximum occurrence probably 
being June to September, with occasional occurrences 
ing any month of the year. It should be of less 
frequent occurrence over the land during the day 
than during the evening and night, though not over 
the sea. They should be effective for the greatest pro- 
portion of the total time at distances near the normal 
range of the transmitter, decreasing with distance to 
become effective during only a negligible proportion 
of the total time at about 500 miles. They should be 
almost equally effective over the whole range of 
frequencies we are considering, i.¢., 41-100 Mc/s. 

Conclusion:—Referring to the map of Fig. 1 we 
may conclude that the curved line at 500 miles repre- 
sents, very roughly, the outer boundary of the Conti- 
nental area from which we should expect occasional 
v.hf, interference in this country by way of inversion 
layers in the troposphere, and the inner boundary of 
that by way of sporadic E. 

A study made by Smith’ in the United Sutes is 
of interest in confirming this view. He examined a 
number of reports of the reception of television 
stations over distances greater than 200 miles and 
the curve of Fig. 6 may be taken as representing his 
findings for 440 reports of reception of stations in 
the frequency range 54-88 Mc/s, and which shows 
their distribution with distance out to 1,400 miles. 
Smith ascribes the reception reported over distances 
of 200-500 miles as being due to abnormal tropo- 
spheric propagation, and that over distances greater 
than 500 miles as being propagated by sporadic E. 
As seen the frequency of reception decreased over 
the distance 200 to 500 miles, and then, when 
sporadic E propagation became effective, it increased 
again, The most frequent reception by sporadic E 
occurs at 1,000 miles rather than at greater distances, 
because, according to this author’s explanation, the 
transmitting and receiving aerials radiate or receive 
little energy at the low angles corresponding to the 
greater <listances for one-hop transmission. 

In this country, however, it would appear that re- 
ception of v.h.f. signals over abnormally great dis- 
tances occurs far more frequently by way of tropo- 
spheric inversion layers than by way of sporadic E. 
During the months May-July, 1955 (a period of ex- 
ceptionally favourable conditions for such propaga- 
tion) reception of Continental stations in the 
frequency range we are considering was observed at 
the B.B.C. Tatsfield receiving station on 46 days. 
Classifying these days of reception it would appear 
that the propagation of the signals occurred as 
follows : — 


By abnormal tropospheric propagation alone 69.6%, 
By sporadic E alone 15.2% 
By both mechanisms together 15.2% 


This predominance of abnormal tropospheric propa- 
gation over that by sporadic E may, however, be due 
to the fact that many of the receptions were of signals 
in the 87.5-100-Mc/s band, where the intense 
sporadic E would, in any case, be unlikely to sustain 
propagation. It is not implied, either, that all these 
receptions were of signals of sufficient strength to 
have been capable of causing interference. 
Summing up, we may say that, mainly during the 
summer months, a certain amount of Continental 
interference is to be expected on the v.h.f. services 
in this country, though for a relatively small propor- 
tion of the total time, and generally only noticeable 
in the fringe of the service areas, of it is due 
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to propagation by intense sporadic E, and, since the 
field strength and occurrence rate are greatest at dis- 
tances near 1,000 miles it would appear impossible 
to take this into account in the spacing of co-channel 
stations. To do so would result in a completely 
wasteful frequency usage situation. It has, however, 
an occurrence rate which decreases rapidly with in- 
creasing frequency and, as shown in Fig. 4, is not 
likely to approach 10% even on the lower frequencies 
in Band I. A value near 5% may be reached on 
these frequencies during summer daytime only 
which, of course, represents an annoyance factor 
during this period. So far as tropospheric propaga- 
tion is concerned the spacing of co-channel 
stations throughout Europe is already such that, 
generally speaking and neglecting a few cases of ex- 
pediency, their signals are protected for 90%, of the 
time, which allows for a certain amount of abnormal 
propagation. We have discarded the last 1% as 
being of little importance, so we are, in fact, con- 
cerned with the effects of interference occurring 
between 1% and 10% of the time. This, as we have 
seen, is concentrated mainly over the months June to 
September. So far as the v.h.f. sound broadcasting 
services in Band II are concerned it is, for the reasons 
given earlier, unlikely to be serious for any important 
proportion of the time. In Band I, however, it re- 
mains an annoyance factor, though the question of 
what, in this case, constitutes tolerability is a sub- 
jective one, and so cannot be decided here. Taking 
the year through, however, it would seem that one 
cannot regard the present situation as giving rise 
to intolerable reception conditions. 
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STUDENT EXCHANGE 
SINCE its foundation in 1948 the International Asso- 
ciation for the Exchange of Students for Technical 
Experience has made it possible for over 22,000 students 
fromm 21 countries to obtain technical experience abroad 
during the summer vacations. Last summer 5,153 went 
abroad, an increase of 886 on 1954’s figure. By far the 
largest number of students were sent by Germany 
1,184) of whom 362 went to Sweden and 112 came to 
this country. Of the 644 sent from the U.K. more went 
to Sweden than to any other country. The countries 
receiving the largest numbers of students were Germany 
(1,043), Sweden (1,037) and Great Britain (728). 

Although there is no direct reference in the latest 
report to the number of students who were engaged 
in electronics and radio, it is obvious from the lists 
of companies and organizations who participated in the 
scheme, that light current engineering was well 
represented. 

The work of the LA.E.S.T.E. is co-ordinated by J. 
Newby, at Imperial College, South Kensington, 
London, S.W.7. 
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GIAED 
FIRST REPORTS 


The test transmissions by “ Belling- 
Le« from the ITA site near Lichfield 
received in most 
within the estimated service 
area as shown on the map issued by the 
Independent Television Authority. Re- 
coming in steadily and 

area is thinly covered 

very noticeable concen- 
tration of reception reports from the 
Derby-Nottingham area, but whether 
this indicates a particularly good signal 
or just a greater number of keen viewers 
There are quite 
a number of reports from beyond the 
particularly to the 


nave been 


now 
iocations 


are 
the 
There 6 @ 


px wts 
already 


we are unable to say 
secondary areca, 
north 


west 


The service was started on time using 


our own emergency gencratcr, as 
mains power was not available for the 
first week We have been able to 
revert to the original time schedule, 


i.e Monday to Friday 9.30 a.m.- 
2 p.m.-5.30 p.m., 7.30 p.m.- 
Saturday 10 a.m.-l p.m. A 
announcement will be made at 
the hour and each quarter-hour when 
any variation to schedule will be made 
WHAT CAN WE LEARN FROM 
CROYDON? It is quite impracticable 


12.30 p.m 
8.30 »o.m 


vocal 


to say that. because a location is say 
miles from the transmitter, an 
acrial of a given sensitivity will be 


These Band III signals 
particularly sensitive to ground 

In built up areas, the 
variation of signal can be as 
db In practice this 
means that one might see the full range 
of “Belling-Lece” acrials in one 
district comparatively close to the 
transmitter, with prices ranging from 
10/6 to £15 


satisiactory 
are 
contour’ 
average 


much as 20 


CONFIRM 


LICHFIELD 


EXPECTATIONS 


We do not advocate “ room”’ acrials 
but the small size of these Band III 
arrays does enable them to be used 
in the roof-space or loft. We know of 
many thousands of 3 and 6-clement 
arrays so used. Incidentally a “Belling 
Lee” 3-element for chimney lashing 


costs more than a 6-clement for loft 
mounting, with comparable results 
Normal roofing materials do not atten 


uate the signals unduly but solid 
walls can on occasions make indoor 
acrials useless. The standing wav 


pattern in a room can be most difficult 
and as you walk about with the aerial 
in your hand trying to find the best 
position, the signal may just come 
go. 

Replies to a questionnaire reveal that 
only in about 10 of cases 

attenuation required when the 
take over from G9AED 

In most cases ghost images and inter 
ference may be reduced or climinated 


and 


8 any 


ITA 


by the use of acrials greater 
directivity 

There has been much talk of the 
possibility of Band III reception on 


Band I acrials. Where there is 
strong signal and no ghosts nor inter 
ference, this may be found practicable 
but in no case will the picture be as 
good us it could be When a dipole 
array is used off resonance the vertical 
directivity becomes badly distorted, 
and interference from cars and aircraft 
may be troublesome 


a very 


Advertisement of 
BELLING & LEE LTD 
Great Cambridge Rd., Enfield 
Middx 


Written 24th Oct. 1956 


DIPLEXER 
TUNED 
FILTER 


For use with band III aerials, 
adaptors, and combined 
band I/band III aerials 


LIST NUMBER L.1338 & L.1338/A 


An alternative mode! 
(L..1338/A) is now available for per- 
manent connection in the feeder run. 


All connections are made to ter- 
minals inside. This saves the cost 
and fitting of an additional co-axial 
plug and entirely does away with 
| soldered connections. 


It is primarily intended for installa- 
tion where further access is 
required, e.g. in the attic. 


not 


If a Diplexer is required adjacent 
to the receiver, the Standard model 
(L.1338) is recommended. 


A Diplexer is necessary : 


|, For receiver having separate 
band |/band Ill inputs and fed from 
a combined aerial or an aerial fitted 
with an adaptor unit. 


2. For receivers having a single 
input socket and fed from separate 
band | and band Ill aerials. 


BELLING ¢ LEE LTD 
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MARCONI-SIEMENS 


Radio Telephone Terminal 


TYPE B 
(HW 21) 


The type B (HW 21) terminal provides a satis- 
factory junction of HF radio with line or cable tele- 
phone and telegraph circuits. Its primary function 
is to eliminate the unstable conditions due to the 
inherently high gain in the radio link by ensuring 
that the radio circuit is operative in one direction 
only at any one instant. It also provides facilities 
for controlling the signal levels to the line or to 
the radio transmitters for discriminating against 
line and radio noises, and for simple privacy 
working. Its features include semi-automatic 
operation, two or four-wire line connection, 
electronic VF switching, radio calling facilities, 
and centralised test and monitoring facilities. 


It is self-contained for AC mains supply 


iEMEN 


THE LINK BETWEEN RADIO AND LINE COMMUNICATIONS ROTHER 


Full details of this and other Marconi-Siemens equipment, 


which provides completely integrated radio and line telegraph 
and telephone systems may be obtained from either 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
OR SIEMENS BROTHERS & CO., LIMITED, WOOLWICH, LONDON, §.E.18 


msi 


ee 


NYQUISTS DIAGRAM 


Where and Why it Comes 


By “CATHODE RAY” 


DL! the archives show that on quite a 
number of occasions my theme has been negative 
feedback, I somehow seem to have got through them 
all without ever once uttering the magic name 
“Nyquist.” To pukka students of the subject 
such an omission mst seem. quite scandalous 
typical, in fact, of ‘‘ Cathode Ray’’), but having 
early examined Nyquist’s celebrated treatise* | 
became possessed of a firm conviction that the less 
of it was transferred to the pages of Wireless World 
the better. However, even the wisest owl charges 
colour with the arrival of spring (as Kai Lung might 
have said), and all this enthusiasm for hi-fi—to say 
nothing of servo mechanisms—is bound to bring 
more and more people face to face with Nyquist. 
Unprepared encounters are apt to prove embarrassing, 
so I now consider it a good thing to demonstrate 
to the veriest beginners that despite the esoteric 
terms of its original presentation the Nyquist idea 
is a very simple and helpful one. 

Fig. l(a), then, shows an amplifier as a box with 
input and output terminals; its voltage amplification 
or gain is customarily denoted by A, which means 
that for every signal volt applied to the input terminals 
we get A volts at the output terminals. Now if we 
take some fraction B of the output voltage and 
connect it in series with the input terminals, as at (b), 
the gain of the amplifier itself, reckoned between 
the same two pairs of terminals as in (a), is still A. 
But for practical purposes the feedback connection 
is really part of the amplifier, so the input terminals 
are now those marked XX. The gain that is effective 
between them and the output terminals is dis- 
tinguished as A’. If we try to calculate A’ in terms 
of A and B by supposing that the signal source 
delivers 1 volt to the new input terminals, we find it 
rather awkward. It is much easier to work from the 
known fact that 1 volt at the original input terminals 
yields A volts at the output. The voltage fed back is 
then AB volts. If we look again carefully at Fig. 1(b) 
we will see that from the point of view of the signal 
source the fed-back voltage is connected upside down, 
and so to be strictly correct the voltage between the 
terminals XX (which is the voltage the source has to 
supply) is |1—AB.¢t If, as we are supposing, the 
voltage fed back is negative, this is expressed by 
making AB negative, which cancels out the minus 
sign in | —AB and makes 1 — AB greater than 1. 

Seeing that it is negitive feedback we are talking 
about, surely it would be less confusing if we were 
to combine the two minus signs at the start, once 
for all, and call it 1+AB? As a metter of fact, when 
dealing with the thing in the February 1946 issue that 
is just what I did do. But later (May 1949) we went 
on to take account of the fact that however deter- 

* “ Regeneration Theory,” Bell System Technical 


p. 126. Incidentally, | wonder how man 
Nyquist criterion ” have ever digested 


ournal, 1932 
who glibly refer to the 
is paper! 
t If in point of fact we don’t see this, it just shows how necessary 
it will be to invoke the aid of Nyquist. 
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into Negative Feedback 


INPUT ouTPuT 


(b) eal 


Fig. |. (a) represents an amplifier without feedback, and 
(b) the same amplifier with feedback, port of the out- 
put voltage having been tapped off and returned to the 
input. For the feedback to be negative with this particu- 
lor circuit, the output must be in opposite phase to the 
input, 


4 ; T / 
Vei ; 
. > 
(a) © ‘fi ' 


ra) f 


a 


(b) 


Fig. 2. (a) is a repetition of Fig | (b) with terminals 
labelled and voltages marked correspondingly. (b) is a 
vector diagram of these voltages, assuming the feedback 
s perfectly negative 


mined one’s intentions to make feedback exclusively 
negative it nevertheless at some frequencies inevitably 
becomes positive. This is far from being an academic 
refinement of thought; it forces itself on the attention 
of everyone who applies negative feedback to practical 
multi-stage amplifiers. So in the end it may pay to be 
strictly correct about our signs and use negative 
values of AB to denote negative feedback. That 
being so, the input voltage (for each volt at the 


original input terminals) must be 1—AB. The 
corresponding output voltage being A, we hav 
output voltage A 


input voltage — Laan 
This may well be called the Ohm’s law of feed- 
back, in that it must be tamiliar to anyon: who 
knows anything at all of the subject. But there is at 
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least the possibility that some of you (a) are com- 
pletely new to negative feedback, or (b) have been 
muddled by what I have just said about minuses, or 
(c) though aware of the formula just quoted lack 
a really clear picture of what it means. It is precisely 
to supply such a picture, and to keep one right about 
signs, that Nyquist’s celebrated diagram is a help. 

It is based on the familiar practice of representing 
alternating voltages (or currents) by straight lines at 
appropriate angles; vectors, in fact. The advantages 
of this procedure were explained in “‘ Vectors Again ”’ 
(July, 1954), In Pig. 2 the signal voltage V,, applied 
between the terminals now labelled ¢/ is represented 
by the length of the line ei. The phase of the voltage 
is represented by the line’s angle, and as this is the 
first voltage to be considered we can make it what 
we like; the custom is to point the line at “‘ 3 o’clock,”’ 
which is the conventional zero angle. 


Vector Directions 


The vector representing the output voltage, V 
must obviously be A times as long as ¢i. But what 
about its direction? Well, with the circuit shown, 
in order to make the fed-back voltage V,, negative 
with respect to V,,, V,, must also be negative, which 
is represented by drawing ¢o in the opposite direction 
wo ¢i, 

The fraction of V,, fed back—in other words 
V.7/V.or~is what we call B. For example, if B 
were §, f would have to be drawn two-thirds of the 
way along eo from eé, to represent the fact that the 
feedback terminal f in the circuit is tapped two-thirds 
the way up the potential divider across the output 
terminals ¢o. (In practice, A is usually so large that 
o in a vector diagram drawn to scale would be right 
off the paper; however, for most purposes o is not 
needed, and B is usually a small enough fraction to 
bring f within reasonable bounds). 

Because the signal source is connected between 
terminals f and i, the voltage it has to supply is 
Vy, represented on the vector diagram by the line 
fi. This diagram having been drawn with the fed- 
back voltage vector ¢f in the opposite direction to 
ei, to represent negative feedback, it shows without 
the need for any further effort of the mind that the 
signal input voltage is now greater than it was in 
Fig. 1(a) for the same output voltage. The distance 
¢o represents to scale this constant output voltage; 
ei represents the required input voltage without 
feedback, so that the gain without feedback (a) is 
represented by eo/ei. Distance fi represents the 
required input voltage with negative feedback, and 
is clearly equal to the original input voltage augmented 
by the fed-back voltage. The overall gain now (A’) 
is represented by eo/fi, which is less than A— 
usually much less. 

I need hardly say that reducing the gain of an 
amplifier is not the main purpose of negative feed- 
back; on the contrary, it is the price that has to be 
paid for the advantages—reduced distortion, etc.— 
which have so often been explained. But for design 
purposes it is most important to know how much the 
gain is reduced by feedback—the more so because 
it happens that distortion is usually reduced in the 
same ratio. The vector diagram enables this im- 
portant ratio to be visualized. For the gain is 
inversely proportional to the input required for a 
given output. So A’/A appears on the diagram as 
ei/fi. 

As I said, once the common-sense step has been 


0 
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taken of drawing ¢f in the opposite direction to e 
for negative feedback, the diagram relieves one of al 
further thought on the subject of plus or minus 
signs, and there is no possibility of confusion. 
But to satisfy outselves that there is indeed a perfectly 
sound and logical basis for this, let us compare it in 
detail with the formula we have already arrived at, 
namely A’ A/(1 —AB). 

In the voltage notation of Fig. 2 (a), A’ is V,,/V;; 
In the same way, A = V,,/V,; So V,, = AV,,;- 
Substituting this in the equation for A’, we get A’ 
AV,/Vi Now Veg = Vee + Voi, and as V,, 

V., (note that point particularly) V,, = V,, 
V,,. But V,, is B times V,,, and therefore AB times 
V4 80 we can put all these things together to give 


A AV,,/(V., — ABV,,; and dividing above and 
below by V,, (which is the same thing as making 
Vi 1) we get A A/a AB) as before. 


The last part of the process is represented in the 
diagram by choosing the scale so that e1 1, Tis is 
very convenient, because to the same scale eo A 
and ef = AB. Note again that fe must therefore be 

AB, so that /, ] AB. Putting the feedback 
equation into the form A’/A a AB), the 
diagram shows the A’/A—the ratio of gain with 
feedback to gain without—is represented by e¢i/fi, 
as we have already seen. 

I have now gone through the same chain of argu- 
ment in at least three different ways, not just to fill 
up the space, or because I imagine Wireless World 
readers to have a phenomenally low IQ, but because 
it is worth taking time, even if one thinks one 
understands negative feedback, making sure that its 
basic principle is firmly and clearly in the mind, 
and that any confusion of thought between 1 + AB 
and | AB has been removed. 

With the particular feedback circuit shown in 
Fig. 2, B is obviously positive, because V,, is just 
the same as V,, only smaller. So to make AB negative 
(for negative feedback) A must be negative, which 
means that the output voltage must be opposite 
to the input—as shown in the vector diagram. 
This is automatically achieved by using one ordinary 
stage of amplification—or any odd number, but three 
would be the only practical alternative to one. With 
two stages, A would be positive; so B would have to 
be made negative by using a phase-reversing trans- 
former or a different input circuit. 

Suppose however our Fig. 1 amplifier had two 
stages, so that A and B were both positive; or a 
single stage with a reversing transformer, so that 
A and B were both negative. In either cise it would 
make AB positive, which is represented by drawing 
ef in phase with e7 as in Fig. 3. Because this feedback 


Fig. 3. This vector diagram for Fig. 2 (a) 


e t 
{ shows perfectly positive feedback. 


Ot 


is positive, we would be wise to apply it with caution, 
making ef at first very small—certainly less than ei. 
The effect, of course, would be to make fi smaller; 
in other words, to reduce the input from the signal 
source needed to yield a given output. So A’ would 
be greater than A. The same conclusion results from 
using the formula, for making AB positive makes 
1 — AB less than | 

If we gradually increase AB until it is equal to 
1, so that f on the diagram coincides with :, then 
1—AB = 0,and fi = 0, and nothing at all is required 
from the signal source in order to maintain the same 
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Fig. 4. 
stage of amplification, with stray capacitances shown 
dotted 


Circuit diagram of a single resistance-coupled 


output as before. In other words, the amplifier is 
self-oscillating. ‘That is all right if an oscillator is 
what we want; but if not, not. 

The inevitable curious reader will want to know 
what happens if he makes AB greater than 1. That 
is (as he probably meant it to be) rather a tricky 
question; hence the serious outbreak of mathematics 
in Nyquist’s original paper. But in the circum- 
stances we are considering it would mean that the 
output voltage would continuously increase, probably 
at an extremely fast rate. Obviously that could 
not go on for long; the valves in the amplifier would 
quickly overload and pull A down until AB was 
equal to 1; then (apart from special conditions that 
might cause squegging) the thing would go on oscil- 
lating at a higher than original level of output. 


Difficult Phase Relationships 


Now although to my simple mind the vector 
diagram would justify itself even if confined to the 
situations pictured in Figs. 2(b) and 3, because 
of the help it gives in visualizing the paramount 
significance of 1-AB, the real high-power brains 
would describe these contemptuously as ‘“‘ trivial’ 
cases. They would point out quite rightly that all 
the calculations can be performed by simple arith- 
metic, using the formula. It is when the phase 
relationships are other than simple + or that 
the diagram really comes into its own. And as in 
practice these other phase relationships are bound 
to exist, in spite of all we can do to the contrary, 
we have, as it were, seen nothing yet. 

Take high-quality audio amplifiers, for instance. 
To rank as high-quality they have to use consider- 
able negative feedback. are designed to be 
as independent as possible frequency, 80 as to 
handle all frequencies equally, at least within the 
audible range. What happens to them outside the 
audible range might seem to be nobody’s business. 
But not where feedback, intentional or otherwise, 
occurs, as was soon discovered when negative 
feedback began to be used in a big way. 

There are bound to be stray capacitances across 
coupling impedances; for example, those denoted 
in valve-makers’ data by “C,,” and “C,,,.” 
These reduce the effective coupling impedances 
at the higher frequncies, so that A at those fre- 
quencies is less. By minimizing stray capacitances 
and using moderate-valued resistors as coupling 
impedances—and employing negative feedback—any 
reasonable amplifier designer can ensure that the 
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Fig. 5. At frequencies high enough for C, and C, in Fig. 4 
to offer negligible impedance, all the components are 
effec ively in parallel with one another and with a current 
generator equivalent to the valve. 
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Fig. 6. The separate resistances and capacitances in 
Fig. 5 can be replaced by R and C as shown here. 
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amplification remains almost perfectly constant 
up to the highest audible frequency. But some- 
where higher still the stray capacitances inevitably 
take charge and cause A to plunge. 

Again, unless direct coupling is used, there is a 
similar cut-off below the lowest audible frequency, 
owing to the series impedance of the coupling 
capacitors. And the output transformer steepens 
the cut-off at both low and high frequency ends. 

If the only effect of these things on A were to 
cause it to diminish, there would be nothing to 
worry about, for the reduced feedback resulting 
therefrom would release more of the input signal 
for amplifier duty, and so keep A’ nearly up to 
standard. But before stray capacitances, etc., have 
any appreciable effect on the amount of A, they 
have begun to shift its phase. To cope with phases 
other than the 0° and 180° we have had hitherto, 
one has to interpret A and B in the basic formula 
as complex quantities}—things with j in them, 
which cannot just be added or subtracted in a simple 
straightforward way. While one should certainly 
acquire the / technique, it is often easier to solve 
problems graphically by means of the vector dia- 
gram. If the diagram was a help in visualizing the 
simple Fig. 2 and 3 cases even when they were 
actually worked out by arithmetic, much more is 
it a help in cases worked out by complex algebra. 

Fig. 4 shows for example the relevant parts of 
one resistance-coupled stage, in which stray capaci- 
tances are shown dotted. At high frequencies the 
impedance of C, is negligible and can be regarded 
as a short-circuit, bringing C,,,, and r, (the valve’s 
anode resistance) in parallel with R,. C, is the 
smoothing capacitance, and it, too, is effectively a 
short-circuit, bringing R, and Cr in parallel with 
the others. So in the equivalent circuit (Fig. 5) 
all the resistances and capacitances are in parallel, 
and can be lumped together as a simple CR circuit 
(Fig. 6). To represent the valve in a parallel system, 
it is more convenient to adopt the equivalent cur- 
rent generator§ than the familiar voltage generator. 
The amount of current it yields per volt of V,, 
is what is well-known as the valve’s mutual conduc- 


“¢. * The Complex Number,” February seg 7 
§ “ That Other Valve Equivalent,” pril l, D- 152. 
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c i Fig. 7. In Fig. 6 the generoted current 
divides between the R and C paths, and 


these branch currents are 90° out of 
phase with one another, so have to be 
reckoned on scales at right angles as 


‘ here. The total is indicated by the 
length of a line such as pq joining 
points representing ihe branch currents. 

/ 
LAG, 
180+ - -+— a oo! 
7 
. i 
LEADY 
Fig. 8. if the feedback vector diagram for a single-stage 
amplifier with a single CR combination is plotted for 


various frequencies, the track traced out by the point f 
represen'ing the po ential of terminal f forms a semicircle 
as shown here dotted. This semicircle is a simple example 
of half a Nyquist diagram 


tance, g,,, which we assume to be constant. The 
output voltage it causes is calculated by multiplying 
this current by the impedance of R and C in paral- 
lel—or alternatively by multiplying the current 
through R only by R. Over most if not all of the 
a.f, band, C should be negligible, making the out 
put voltage per volt of V,,, which is A, equal to 

g,,R. The minus sign indicates that the output 
is opposite in phase to the input, both being looked 
at from the same point—say the cathode. So if 
we draw a vector diagram to represent this situation, 
with V,, kept constant at 1 unit (whether 1 volt 
or 1 millivolt or some other unit, we don’t have 
to know) and zero phase angle, we choose the 
scale so that ¢ is 1 unit long, and then know where 
to put o, because eo represents A, which at these 
frequencies is g,,R units to the left. And if we have 
decided on how much to feed back, we can plot / 
that fraction (B) of the distance along eo. The 
vector ef represents AB, as before. 


“CC” and “R’”’ Currents 


At frequencies high enough for C to pass appre 
ciable current, such current must be deducted from 
the constant current g,, to show how much is left 
for R. But because the current through C is quarter 
of a cycle (90°) ahead of that through R, it cannot 
be subtracted from g,, in a simple arithmetical 
manner. Scales of “‘C” current and “ R”’ current 
have to be drawn at rignt angles to one another, 
as in Fig. 7. For example, if the current through 
R is 2mA and that through C is 14mA, the total 
is indicated by the length of the line joining p to g. 
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It happens to be 2}mA. The lines from p to o 
and from o to qg can be regarded respectively as 
current vectors, because not only are their lengths 
proportional to the currents but og is 90° ahead 
of po, according to the standard convention that 
a.c. vectors rotate anticlockwise. 

If we wanted to find all the possible values of 
currents through C and A, given that the total was 
constant at 24mA, we could stick a couple of pins 
44 scale units apart and hold a card bearing the 
right-angle scales against them, at the same time 
turning it around The track—or locus, as it is 
officially termed—traced out by the corner o turns 
out to be a semicircle, as shown dotted in Fig. 7, 
where p and g mark the two pins. This result 
could have been foreseen if we had remembered the 
proposition in geomctry about the angle between 
the lines joining any point on a circle to the ends of a 
diameter being always a right angle. Anyway, it is 
useful just now, because the voltage across 
a resistance is proportional to and in phase with the 
current through it. So pq can be regarded as 
representing the voltage across R at frequencies 
at which C can be neglected, and po the same voltage 


very 


at some higher frequency What goes for the 
whole voltage A also goes for its constant fraction 
AB. So pg in Fig. 7 can be identified with ef in 
Fig. 2(b The effect of raising frequency, then, 
is seen to cause the point f to move around in a 


semicircle, fin ending at e, where it represents 
an infinitely high frequency, at which R is dead- 
shorted by the zero reactance of C. 

This is illustrated in Fig. 8, where / 
original diagram, for medium frequencies, and /,, 
f, and f, represent successively higher frequencies, 
ending up with fo for infinite frequency. If the 
position of f for very low frequencies were plotted, 
the effect of C, in Fig. 4 would make it trace out a 
lower semicircle from f,, to f, coinciding with fq, 
completing a This circle is the Nyquist 
diagram for this particular amplifier circuit. As 
we shall see later, a circle is only one of the shapes a 
Nyquist diagram can take. 

In Fig. 8 ef represents a constant fraction of the 
output voltage, so the diagram helps one to visualize 
how the output changes in magnitude and phase 
with rising (or falling) frequency. At first, moving 
from f,, to f,, the voltage diminishes only slightly, 
althougn the hase alters considerably. Beyond 
about f, it is the voltage that falls off rapidly and 
the phase comparatively slowly. This is how the 
output would vary, given a constant input voltage 
represented by ei) and no feedback. The input 
with feedback is represented by fi, which varies, 
and we can see that the angle between the output 
and it is much less than without feedback (ei 
At least, it is until the amplifier has nearly gone out 
of business, near fo. 

Another thing the diagram shows clearly is that 
the more feedback is used the smaller the phase 
shift. To go to extremes, if, in comparison with 
the fed-back ef, ei were negligibly small, 
the output and input voltage vectors would almost 
coincide. Still another thing is that the ratio of 
output to input (A’), represented by ¢f/B and fi 
respectively, changes far less than that of ¢/B to 
é1 

A helpful technique is to take particular notice of 
the frequency at which the reactance of C is equal 
to the resistance R. Then both C and R pass equal 
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’ 


circle 


voltage 
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currents, so f is equidistant from f,, and foo—/, looks 
about the right spot. The geometry of the diagram 
shows that without feedback the output voltage is 
1/./2—say 0.707—times what it was at /,,, and its 
phase is 45° behind. The frequency at which this 
occurs is often called the turning frequency, so we 
shall denote it by f, How do we find it? Since the 
reactance of C is 1/2” fC,and atf = f, we have 1/2 
af © = R, f, = 1/2eCR, and can be calculated if we 
know the circuit values. It is, let us remember, the 
frequency at which the output drops by just on 30%, 
which incidentally is 3dB—just about enough to 


be noticeable. 


The amount that negative feedback reduces 
relative output loss and phase shift can be calculated 
by drawing a Nyquist diagram to scale. If you 
would like an example to work on, assume the 
valve has a g,, of 6mA/V, an r, ot 10k2, and a load 
resistance of 4kQ shunted by 0.0024F, The problem 
is to find the turning frequency for the valve used 
as an ordinary earthed-cathode stage, and the actual 
loss and phase shift at that frequency when used as 
a cathode follower. Answer next month. And until 
next month, I am afraid, we shall also have to leave 
the more interesting uses of the Nyquist diagrana in 
connection with multi-stage feedback. 


Electronic Digital Computers 


2.— Control Circuits for Automatic Operation 


By A. A. ROBINSON,* M.A., Ph.D. A.M.LELE. 


Te great speed of calculation attained by elec- 
tronic computing circuits would be wasted if it were 
necessary to wait after each elementary step for a 
human operator to give instructions for the next 
one. There are two ways of avoiding this difficulty. 
In the first the sequence of operations is fixed by 
the circuits and connections. A computer depend- 
ing on this form of control is a special-purpose com- 
puter, and has the disadvantage that it is restricted 
to solving a limited range of problems for which 
it was designed. In the second method, used in 
general-purpose computers, every operation the 
machine can do is given a code number; and, before 
starting to solve a problem, the numbers of the 
requisite operations (known as instructions) are put 
into the computer to be held in its storage circuits 
along with the numerical data. 

The main purpose of this article is to explain 
how the stored instructions are selected in the right 
order and used to produce the necessary control 
signals, which are sent from the central control 
circuits to the remainder of the computer. First 
of all it is necesary to look at the method by which 
numbers are sent from one part of the computer to 
another. The signals giving the digits of a number 
can exist one after another on a single wire or in 
parallel on several wires. The first, or serial, system 
will be used principally in this article, and here the 
digit signals occur units first, then twos, and so on, 
so that calculations of the kind described last month 
can proceed from right to left. 

Now suppose that ten wires have on them trains 
of narrow pulses as shown in Fig. 1, the pulses in 
each train being slightly later than those in the 
preceding train. Then if the pulses are given the 
numerical values 1, 2, 4, 8 and so on up to 512, 
whole numbers up to 1+2+4+4+8 ... +512=1023 
can be represented as pulse-trains as shown at <x, 
which represents 1+4+8=13. In practice the 
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pulses pO to p9 are repeaced cyclically and a new 
number can be transmitted during each repetition. 
Fig. 1 will be referred to throughout this article. 
The pulse-trains pO to p9 will be called p-pulses; 
the ume by which each p-pulse is delayed on the 
preceding one the pulse-period; and the time for 
a complete cycle of p-pulses a number-period. In 
most computers numbers greater than 1023 are used 
and this calls for a longer series of p-pulses. For 
example, twenty p-pulses allow for numbers up to 
more than a million. 

There is one form of calculation, incidentally, not 
mentioned in last month’s article, which follows 
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from pulses occurring at different times. Pulse trains x 
and y are typical examples. 
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Fig. 2. Gate circuits for manipulating number signals: (a) an OR circuit, (b) an AND circuit, (c) an AND circuit with a 
phase inverter in one of the inputs. Functional diagrams for the gates are also shown 


immediately from the binary form of the numbers 
The numerical value of each pulse in a number- 
signal is doubled if it is delayed to the next pulse- 
period. Thus, if a number-signal is passed through 
a delay-line with a delay of one pulse-period, the 
number represented is doubled.t This is illustrated 
by x and y in Fig. 1 

The next items to be considered are three of the 
simpler circuits used for handling number-signals 
First, suppose that two number-signals are to be 
merged to produce an output with a pulse when 
either or both of the inputs has a pulse. This can 
be accomplished for negative pulses by the circuit 
of Fig. 2(a), consisting of a resistor and two diodes 
(shown as germanium crystal diodes in this article). 
Current flows in the diode connected to the input 
having the lowest potential, so that the output point 
assumes a potential slightly positive to the more 
negative of the inputs. (The slight difference of 
potential is due to the current flowing in the forward 
resistance of the crystal diode.) This circuit may 
have additional inputs connected through additional 
diodes, one of which is shown dotted in Fig. 2(a). 
In any case there will be an output pulse if there is 
a pulse at any input, while each input will be sub 
stantially unaffected by pulses at the other inputs, 
provided that the value of the resistor R is sufficiently 
high. Circuits performing this merging function will 
be referred to as “OR” circuits, as they give an out- 
put if there is a signal at one input or the other. 

A second form of manipulation is performed by 
the circuit of Fiz. 2(b). This is arranged so that the 
output point assumes a potential slightly below that 
of the more positive of the inputs. Here again there 

* In many cases it would be necessary to follow the delay-line by 
a reshaping circuit to make good the attenuation and distortion. Her 


and in other places practical details which are not essential to th 
explanation are ornitted in the interests of simplicity 
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Fig. 3. Delay-line storage system. The AND circuit is 


a modified gate which closes when an “erase "’ signal is 
applied to it. 
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may be additional inputs, connected as shown by 
the dotted lines. There will be a pulse at the output 
only when a negative signal is present simultaneously 
at all the inputs. Circuits performing this function 
are known as gates or “ AND” circuits, as they pro- 
duce an output when there is a signal at one input 
and the other Examples were given also in last 
month’s article heir uses include selecting 
pulses which occur simultaneously in two or more 
inputs, and allowing or preventing the passage of a 
pulse-train applied at one input under the con- 
trol of a gating signal sent to the other 

A variation of the AND circuit, used where an 
output is required only when one of the inputs is 
negative and the other positive, is shown in Fig. 2(c 
One of the inputs has its polarity reversed by a triode. 
The resistors R,, R, and R, are chosen so that in the 
absence of D, the output is negative when the grid 
of the triode is at earth potential, and at earth 
potential when a negative signal is applied to the 
grid. D, prevents the output ever having a poten 
tial positive to earth. A negative output will be pro- 
duced only if a negative input is applied to D, and 
not to the grid of the triode. In this circuit there 
may be spurious outputs at the beginning and end 
of the true outputs if the input pulses do not exactly 
coincide in time. These can be removed by applying 
pulses narrower than either of the input pulses to a 
third input (shown dotted in the figure). 


Storage Systems 


The function of storage systems in the arithmetic 
circuits was explained in last month’s article. Such 
devices are also required in the control circuits, and 
two types will now be described. First, delay-line 
storage. Suppose a number-signal of the form shown 
in Fig. 1 is passed through a delay-line with a delay 
period of one number-period. Then each pulse in 
the original signal will appear at the output at the 
corresponding time in the next number-period; and, 
if the output of the line is connected back to the 
input through a pulse reshaping circuit, the number- 
signal will continue to circulate indefinitely. 

The delay-line itself may, for example, take the 
form of a nickel wire. Current pulses from the send- 
ing circuits flow in a coil surrounding one end of the 
wire. These produce pulses of tension by the 
magnetostriction effect, which travel at the speed of 
sound in the wire. A receiving coil near the other 

(Continued on page 603) 
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valveholders 
for industry 


Ediswan Clix Valveholders give continuous trouble-free operation under 
the most exacting conditions encountered by Industrial Electronic 
equipment 

The very wide range includes B7G, B8A, B9A, B9G and a number of 
larger types such as B4A, B4D and B4F all complying with the appropriate 
specifications for Government equipment. Insulation materials include 
P.T.F.E., Nylon-phenolic and Quartz-phenolic; contact material is silver- 
plated Beryllium copper. Catalogue of complete range of Radio, 


lelevision and Electronic components available on request 
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end of the wire has a permanent magnet placed near 
it. Changes of permeability produced in the wire 
by pulses of tension change the magnetic flux linking 
the coil. The resulting induced e.m.fs are ampli- 
fied and shaped to give the output signals. 

Fig. 3 gives the general arrangement of a delay- 
line store. A modified AND circuit (Fig. 2(c)) pre- 
vents the output of the delay-line going back to the 
input when an “erase” signal is applied. If a new 
number-signal is then applied to the following OR 
circuit it will replace the original one in the line. 
Sometimes an adding circuit is used instead of the 
OR circuit. This does not affect the normal opera- 
tion of the store; but, if a number-signal is applied 
to its input when there is no erase signal applied, the 
number stored will be added to the new number and 
the sum recorded in the line. 

If it is required to store many numbers separate 
lines may be employed, or the line may be 
lengthened, when, say, 100 number-signals will 
follow one another in the line. In this case each 
number-signal will appear at the output once in 100 
number-periods. In what follows, however, it will 
be assumed that there is a separate line for each 
stored number. 

Another form of storage, described in last month’s 
article, records digits by the states of bi-stable 
trigger-circuits. Ten such circuits will register the 
value of any number that can be shown in the form 
of Fig. 1. The outputs from the valves will then 
give the value of the number in a continuous parallel 
form. The outputs from the left-hand grids have 
been called direct outputs, and those from the right- 
hand grids inverted outputs. 

In order to record a number-signal in a trigger- 
circuit store it is sent to the inputs of AND circuits 
connected through diodes to the left-hand grids of 
the trigger-circuits (see Fig. 4). Input pulses put 
each trigger-circuit into the “set” or “1” state only 
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if they coincide with corresponding p-pulses applied 


to the other inputs of the AND circuits. For 
example, if there is a pulse in the number-signal at 
the time of pl, then urigger-circuit T, of Fig. 4 will 
be triggered into the “1” condition. To clear a 
stored number when it is no longer required, the 
trigger-circuits are “unset” into the “0” condition 
by a pulse applied through diodes to all the right- 
hand grids. 

Having looked at these individual bits of cir- 
cuitry, it is now possible to deal with the general 
organization of the control circuits. It will be 
assumed that the instructions and numerical data 
are in the form of ten-digit binary numbers stored 
singly in thirty-two delay-line stores (referred to 
collectively as the main store). In an actual com- 
puter more than thirty-two numbers and instructions 
will probably be used. This figure has been chosen 
as an illustration. Each of the delay-line stores is 
given a serial number, its “address,” which forms 
part of the instruction whenever it is required to use 
that store. 


Decoding the Instructions 


In order to interpret the instructions they will be 
transferred to a trigger-circuit type store, shown at 
the right-hand side of Fig. 5. Suppose that five 
of the trigger-circuits, T, to T,, store the address 
of the store referred to by the instruction; and five 
others, T, to T,, store the serial number of the opera- 
tion that is to be carried out using that store. The 
outputs of the trigger-circuits are sent through 
cathode-followers to two “ decoding” circuits, one of 
which is shown in Fig. 6. The “ function decoder” 
takes its input from the trigger-circuits T, to T,, 
and the “address decoder” from the circuits T, to 
T,. A decoder consists of thirty-two four-input 
AND circuits, each of which takes one input from 
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Trigger-circuit store, showing how p-pulses and gates are used for distributing the pulses of the incoming number 
When a “1” is stored the “ direct output *’ of o trigger is negative ond the © indirect 
When a “0” is stored the reverse applies. 
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each trigger-circuit (either the direct or the inverted 
output, see Fig. 4). The AND circuits use between 
them every one of the thirty-two possible ways of 
doing this, as indicated in the figure, so that for 
every possible setting of the trigger-circuits the out- 
put of one of the AND circuits will go negative 
These outputs are the control signals to the rest of 
the computer. In the function decoder they indicate 
the nature of the operation to be done and in the 
‘address decoder the store circuit referred to. 

It now remains to be seen how the instructions 
can be taken from the store circuits and fed into the 
trigger-circuit store. To begin with, the list, or 
“ programme,” of instructions is stored in successive 
addresses of the main store in the order in which it 
will be required. The special control store shown 
in Fig. 5 holds the address of the instruction which 
has just been obeyed. Operations proceed in cycles 
of four number-periods 

(1) During the first the number stored in the 
control store is sent to an adding circuit through gate 
11 of Fig. 5. Here 1 is added, forming the address 


of the next instruction. The new address goes back 
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Fig. 5. Schematic of control system of a hypothetical 
computer, showing how instructions are conveyed from the 
main store to decoding circuits to produce control signals 
for switching purposes 


to the control store ready for use in the next cycle, 
and also, via gate 12 to the trigger-circuit store. 

(2) During the next number-period the output of 
the “address” half of the trigger-circuit store is 
decoded by the address decoder, and so allows the 
instruction stored at the specified address to pass 
through one of the gates 6 (a, b. . .etc.) and gate 8 
At this stage the contents of the “ function” half of 
the trigger-circuit store are ignored. It is desired 
to place the new instruction in the trigger-circuit 
store; but, as this is in use for the selection of the 
instruction, it is sent to an intermediate store. 

(3) During the third number-period of the cycle 
the instruction goes from the intermediate store to 
the trigger-circuit store 

4) During the fourth number-period the opera- 
tion called for by the instruction takes place under 
the control of the address and function decoder out- 
puts. 

The cycle is then repeated until all the required 
operations have been performed. Finally a special 
‘stop instruction” is set up on the trigger-circuit 
store, and this causes the control cycle to be sus- 
pended 

In addition to the control system Fig. 5 shows 
simple computing arrangements. To simplify matters 
the only calculation allowed for is addition. The 
“computing store” shown in the figure is a delay- 
line store which normally circulates its contents 
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through gate 1. During phase (4) of the control 
cycle the function decoder produces one of the 
following control signals: 

(a) Gate 1 closed, 10 open and one of 6 open 
(according to the signal sent from the address de- 
coder). The number at the selected main store 
address is sent to the computing store. 

(b) Gate 1 closed, 2 open and one of 6 open. The 
number in the computing store is added to the 
number at the selected address and the sum is put 
into the computing store. 

(c) Gate 1 closed, 7 and 10 open. A number from 
the input mechanism is put into the computing store. 

(d) One of gates 4 open and the corresponding 
gate 5 closed. The number in the computing store 
is put into the selected address of the main store. 

(e) Gate 3 open. The number in the computing 
store goes to the output mechanism. 

(f) Gate 9 open, 11 closed and one of 6 open. The 
number at the selected address of the main store 
is sent to the control store, so that the computer skips 
instructions forwards or backwards in the pro- 
gramme. 

(g) This is the same as (f) but the operation takes 
place only if the left-hand digit of the number in 
the computing store is 1. 

(h) Stop the control cycle, 

Operation (g) is used in connection with a modified 
system of binary numbers where the left-hand digit 
gives the sign. It enables the sequence of operations 
to be modified according to results obtained during 
a computation. This facility, which is invaluable 
in the construction of progr grammes, is sometimes 
referred to as “decision.” It should be noted, how- 
ever, that the decision about the course to be taken 
if the number is (a) positive or (b) negative is in fact 
made by the compiler of the programme. 

On the question of speed of operation, electronic 
digital computers differ considerably. Pulse-periods 
down to one microsecond are fairly common among 
machines working on the serial principle. In the 
Ferranti Mk. I computer the pulse-period is ten 
microseconds, and the standard length of the number 
is forty binary digits, which are handled in two 
halves in separate 240-microsecond number-periods. 
Each of these number-periods consists of twenty ten- 
microsecond pulse-periods and a forty microsecond 
gap. The instructions are twenty binary digits long. 
The time for addition is 1.2 milliseconds, including 
the time for control operations. Multiplication is 
performed in 3.36 milliseconds. 

As an example of the more complicated type of 
problem, the machine takes about five hours to solve 
80 simultaneous equations. It should be noted that 
the labour in solving simultaneous equations in- 
creases as the cube of the number equations; 
several months would be required to solve 80 simul- 
taneous equations by ordinary desk methods. 

In this article it has been necessary to ignore many 
control facilities which would be included in a prac- 
tical computer, such as the transference of numbers 
to and from a large “ backing-up ” store (for example, 
a magnetic drum) and the handling of numbers of 
twice the normal length in the cemputing store. The 
following books, however, will interest those who 
wish to pursue the subject further: 


and K. H. V. Booth. “ Automatic Digital Computers,” 
Butterworth, London. 1953 
B. V. Bowden (E.) “Paster Than Thought,” Pitman, 
London, 1953 
R. C. Orford. “Pr Digital Computers,” 


: in Electronic 
Penguin Science News, 30, pp. & to 88. 
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News from the Clubs 


Birmingham.—A lecture on “ Wires and cables associated 
with telecommunication equipment” will be given to mem- 
bers of the Slade Radio Society by R. Blackburn and PF. G 
Taylor, of B.I. Callender’s Cables, on December 9th at 7.45 
at the Church House, High Street, Erdington. On the 
fourth Friday in each month at 8.0 a course of instruction 
is given for members intending to sit for the Radio Amateurs’ 
Examination. Sec.: C. N. Smart, 110 Woolmore Road, 
Erdington, Birmingham, 23. 

Birmingham.—-The success of a meeting recently held in 
Birmingham has prompted the formation of a group of the 
British Amateur Television Club in the city. Details of 
membership and meetings are obtainable from G. Flanner, 
194 Aston Brook Street, Birmingham, 6 


Cleckheaton.——-Dr. G. N. Patchett will give a lecture on 
television cameras at the meeting of the Spen Valley and 
District Radio and Television Society on December 14th at 
7.30 at the Bradford Technical College. Sec.: N. Pride, 100 
Raikes Lane, Birstall, nr. Leeds. 


Edinburgh.—At the meeting of the Lothians Radio Society 
on December Ist, Dr. A. 8. Brown will deal with the radio 
control of models. On December 15th A. C. Grainger 
(GM3BQO) will give the second of his series of lectures 
on building a transmitter. Meetings are held at 7.30 at 25 
Charlotte Square, Edinburgh. Sec.: J. Good (GM3IEWL), 
24 Mansionhouse Road, Edinburgh, 9. 

Southend.—-A member of the staff of Mullard’s will speak 
on cathode-ray tubes at the meeting of the Southend and 
District Radio Society on December 8th which will be held 
at the Palace, Southend-on-Sea. Sec.: P. C, Baldwin, 13 
Inverness Avenue, Westcliff-on-Sea. 

Swindon.—Mullard valve films and R.S.G.B. films will be 
shown at the meeting of the Swindon Radio Club on 
December 9th at 7.30 in the Connaught Café, Swindon. 
Sec.: G. R. Pearce (G3AYL), 102 Kingshill Road, Swindon. 


QRP ey considering the formation of a group 
catering for schools which include elementary radio in their 
curriculum. The secretary, J. Whitehead, 92 Rydens Avenue, 


Walton-on-Thames, Surrey, would welcome suggestions and 
comments from interested science masters. 


Warrington and District Radio Society (G3CKR) meets 
on the first and third Thursdays of each month at 7.30 at 
the King’s Head Hotel. Particulars of the winter pro ramme, 
which includes lectures and films, are obtainable from 
J. Williams, 22 Ackers Lane, Stockton Heath, Warrington. 


Commercial Literature 


High Quality Audio Amplifier, |12-watt, and pre-amplifier, 
designed for use with G.E.C. metal-cone loudspeaker. Fre- 
roe! response 15 c/s —20 kc/s +1 dB; distortion less than 

4 (at 12 W). Ultra linear circuit with 15 dB overall feed- 
back Brochure from the General Electric Company, Magnet 
House, Kingsway, London, W.C.2. 

Government Publications from the D.S.LR. A list, includ- 
ing some on radio and electronic subjects, from 
Stationery Office, York House, Kingsway, London, W.C.2. 

F.M. Tuner, 87-100 Mc/s, for connection to pickup ter- 
minals, with r.f. stage, mixer, three if. stages, ratio detector 
and triode a.f. stage. Also Band-III convertor; tape recorder 
and amplifier; and a.m./f.m. radiogram chassis. Leaflets 
from the Dulci Company, 97-99 Villiers Road, Willesden, 
London, N.W.2. 


“The Electric Tool User,” autumn edition, 1955; an 
illustrated publication showing the various applications of 
their products from Wolf Electric Tools, ivew Lane, 
London, W.5. 


Tape Recorder with provision for fitting a radio tuner for 
recording sound broadcasts; also with optional loudspeaker 
monitoring when recording, tone controls and mixing facili- 
ties. Leaflet on the new model (Mark III) of the Impresario 
Deluxe tape recorder from Lee Products (International), 
Elpico Works, Olive Road, Hove 3, Sussex. 

Indicating Instruments, miniature panel-mounting type. 
An illustrated catalogue giving electrical data and full dimen- 
sions from Measuring Instruments (Pullin), Electrin Works, 
Winchester Street, Acton, London, W.3 

Battery Reactivator claimed to increase life of batteries 
from 5 to 15 times; also process timers; escapement 
mechanisms; and other electronic timing, coun and con- 
trol equipment. Leafiets from Cass and ad Ph, Caslip 
Works, Canning Road, Wealdstone, Middlesex 
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Interference from Band III Convertors 


WHILST it agreed tha idiation of an L.T.A 

modulated Band I signal will undoubtedly cause a 
ttern or a floating picture on adjacent Band I receivers, 
do not lieve that the phenomenon is appreciably 

affected by whether the receiver is a straight or a super- 


heterodyne receiver, The article on page 526 of the 
November issue suggests that the radiation occurs from 
the output (video) end of rf. receiver and can be 
cured by converting it to a superhet using th 
B.R.E.M.A. recommended i.f.; this is, to my mind, a 
most dangerous assumption 
There is plenty of evider © show that interferenc 

occurs when the receiver n ur.f. type but a super 
heterodyne. In this case, the interference must be duc 


tan I.T.A.-modulated B 
output of the 
vertor cha 

and/or its ing 
connected in 
receive a 


nd I signal existing at th 
being radiated by the con 

onnecting leads to the normal receiver, 
ut circuits. If a Band I aerial feeder is also 
way to these points, this aerial will 
ind the interference will be exaggerated 


D. N. CORFIELD 


onvertor and 


any 


ignal 


Standard Telephones & Cables, Ltd 
Footscray, Kent 
** Dry-cell Reactivator 
THE improved deposition of zinc mentioned by R. W 


Hallows in your October issus 
lytic polishing 

When a dx 
tends to be Pp 
periodically reversed metal 
or loosely deposited area 
of metal. Correct choice 
and times will pr 
the effect not 


probably due to electro 


ed for plating the deposit 
but if the current flow is 
removed from any sharp 
n preference to the main area 
of forward and reverse currents 
it which is firm and even 
ijor Hallows 


ipply 
y and lumpy 


No doubt further work w show the correct ratio 
for the best reactivation 

Great Malvern, Wor 4. F. STANDING 
IN his arti on the a subject in your issue of 
October, 1955, R. W. Hallows notes certain differences 
in the nature of the zin deposited when this action 
is effected by a current sour which gives what hx 
describes as a “very dirty dx He may be interested 
to know that this is an effect known in the electro-plating 


industry and currently nvestigated by me in th 
luboratory 


When an att mpt 


ng 


mad 


to produce thick deposit 


1A 


of electro-pla norma! methods it is found that 
the deposits form nodul ind other imperfections: in 
the case of pper this occurs, for example, at about 
0.004in of thickns If, however, the current is reversed 
periodically it n po le to reduce the surfa 

roughn ind achieve dey ts of some 0.5in without 
imperfection Phis proce which is not new, has been 
used for me irs in the U.S.A. and more recently 
has been adopted in me British plants. The fir 

patent covering th« { d.c. with superimposed a 


1906, a p ! 


detes back to lving complete reversal 
was described in 192 ind the present techniqu 
originated in out 194 


All th flect 
can he op 


noted by Major Hallow 
1 duris rating of Periodic Revers 


Current plating, the n z deposited faster, in a 
more dense form free f odules and porosity and at 
a lower voltage act trodes. The voltage can 
be observed to rise during the forward direction of cur 
rent (plating cycle); for pper the figures are 1.6 volts 
rising to 2.5 volts in typical case, The rise is not 


uniform, a sharp step curve being associated with 


60¢ 


Editor does not necessarily endorse the 


———— 


rc . 
riikt 
4 

opinions 


cathode, a con 


the onset of gassing at the 
be avoided eith: 
the current den 


hortening the cycle ol 


EDITOR 


expressed by his correspondents 


lition usually 
reducing 


It would apy the oscillogram that the Electro 
phoor merely a ising a very short cycle with a 
forward /revers Ms ratio of the order of 3 or 4 
oO 1; this ratic very successfully used by my 
firm for electro-forn electronic “plumbing” and 

milar items, though with much longer cycles, e.g 
iSsec forward and 5 reverse. Cycle times vary with 
the metal being deposited and with the result desired 

1¢ literature discloses times from O.lsec to 40sec. The 
lower cell voltage and reduced heating would both result 
from the depolarizing effect of the reverse cycle while 
the effect on the 1 | has been mentioned above 

No work ha een done in our laboratory on the type 
of electrolyte used in the Leclanché cell, since the P.R 
process works t with cyanide-type electrolytes such 
is Copper, silver idmium; however, the mechanism 
of the process in so far as it is known seems to be such 
that could work in the case of cell reactivation and 
ertainly the observed effects are typical. Perhaps Major 
Hallows will cond further experiments and publish 
the results; a sugs 1 first step would be to obtain the 


oscillogram of rather than voltag 
GEORGE |! 
Verichrome Plating Services. Ltd 


Larkhall, Scotland 


igainst tire 
SMYTHE 


“ Etched Foil Printed Circuits” 


I AM taken to task our correspond L. D. Stuart 
n the November for liberating ydrogen from 
th action of nitric 1 and copper. He is, of cours 
right. as fre drogen could exist im the 
presence of a xydizing agen I will agree 
n udstitulio#r vord “ ga * 
May I point n important error the text? Th 
n the re f oating solution. It is wrongly 
lil ammonium dichromate whereas 
t should be | tram September ue, page 438, 
econd column The solution cannot work with 
j a concentration 
Malvern, Wor H. G. MANFIELD 
Television Sound on Band II Sets 
READERS in the Croydon district who possess a Band 
II f£.m. receiver may be interested to know that they can 
I.T.A, sound transmissions even if they lack a 
< on set 
My own re r has an if. of 10.7 Mc/s and the 
il oscillator operates above the sig frequency If 
the dial f 90.275 Mc the nd harmonic of 
he local oscillator w eat with the I.T.A. sound signal 
n 191.25M wl filter throug! r.f. stage to 
produce the if. of 10.7 Mc/s The or ther require 
nts are to detune 1 {.m. receiver htly and to ha‘ 
uitable a } 
rhe aerial in use incorporates a rtical quarter-wave 
tion of feeder ir alance-to-unbal coupling, and 
$ is apy mately a half-wa ng at Band III 
juencies it seems to operate satisfactorily as a Band 
III aerial 
Reception in an unmodified Band II f.m. receiver 
omewhat ne mut it will be apparent that simpl 
nodifications to the r.f. and detector stages should pro 
luce @ combined band receiver suitable for a.m. or f.m 
reception 
Incidentally, must I now get a television licence? 
Purley, Surre D. H. SNELLING 
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Oscilloscope 


with 
POST- DEFLECTION ACCELERATION 


RESEARCH 


APPLICATION 


DESIGN 4 
\ 
| | 


Saet 
: A 
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; 
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SERVICE 


\ 


EXPERIENCE 


« High writing speeds with ex- 
cellent definition 
- Suitable for high frequency 
operation 
3. Electrostatic focus 5. Screen — normal green fluores- 
cent, medium persistence, or as 
specially required 


» Flat screen — precision ground 


FREE — The new Emitron 


Send for your copy now 


RT e Deta brochure 


KINGSMEAD WORKS, HIGH WYCOMBE, BUCKS. Phone: 2020 
ET. 


ELECTRONIC TUBES LTD. 
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Instructional 
lesson manuals 


Complete § valve Superhet 
d-wave band receiver suitable 
for A.M. or F.M. reception 


An entirely new series of courses designed to teach Radio, Television and 
Electronics more quickly and thoroughly than any other method. Specially 
prepared sets of radio parts are supplied and with these we teach you, in your 
own home, the working of fundamental electronic circuits and bring you easily 


to the point when you can construct and service radio receivers, etc. FILL.1N COUPON 
Whether you are a student for an examination; starting a new hobby 
intent upon a career in industry; or running your own business — these Practical FOR 
Courses are ideal and may be yours at very moderate cost 
With these outfits, which you receive upon enrolment and which remain A 
your property, you are instructed how to build basic Electronic Circuits 


(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and . 
servicing of complete Radio and Television Receivers. PROSPECTUS 


a TELEVISION COURSE inciuding a complete set of To E.M.1. INSTITUTES, 


a 


An educotional organisation serving the E.M.). Group of Companies which include 


“HIS MASTER'S VOICE,”” MARCONIPHONE, COLUMBIA, ETC. 


equipment dealing with the design, construction and servicing of a high | Dept. 127X, Grove Park Road, London, W.4. | 

quality television receiver. | Please send me your FREE book on Practical Courses. | 

Courses (with equipment) also available in many other engineering subjects. | | 
Subject(s) of interest 

COURSES FROM 15/- PER MONTH | 

~ : ——| NAME ria! } 

} 

EMI INSTITUTE §$ | rooms : 

| J 
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Dual-band Television Aerials 


2.—‘* Vee” Dipoles: Separate Aerials with Diplexers 


By F. R. W. STRAFFORD,” wie. 


‘& making the conversions described in the first 
part of this article the matter of increased windage 
and consequent stresses at vital points must not be 
forgotten. While a suitable safety margin is good 
engineering practice, that margin may disappear if 
too many additional attachments are made in the 
process of adaptztion: they should therefore be of 
simple and light construction, 

The foreg>sing methods are mainly suitable for 
providing dual reception on either Channels 1 and 9 
or 2 and 9. There is no point yet in considering 
Channels 3 and 5 because no one knows what Band 
III channels will go with them. On the other 
hand Sutton Coldfield on Channel 4 must be 
considered in relation to I.T.A. Channel 8. 

The frequency ratio in 
this case is 189.75/61.75 or 
approximately three to one. 
In these circumstances the 

/ terminal impedance of a 
, Channel 4 dipole will still 
ye be of the order of 80 ohms 
< on Channel 8 and, as can 
be seen from the curves of 

Fig. 3, the signal loss is 
. by no means as serious as 
‘ for Channel | and 2 dipoles 
on Channel 9; it is about 5 
dB. The loss is now due, 
not to gross mismatching, 
but to loss of gain in the 
direction at right angles to 
the axis of the dipole, which 
is, of course, the normal 
direction of arrival of the signal. 

Fig. 9 shows the vertical directional response of a 
Channel 4 dipole operating on Channel 8. Since the 
losses (Fig. 3) are not particularly high, quite a lot can 
be recovered by tilting the aerial either towards or 
away from the direction of the transmitter by about 
45 degrees so as to make use of the superior lobe 
normally pointing skywards. This works quite’ well 
and practically all the loss can be recovered. 

It seems reasonable to expect that quite a number 
of aerials in “ ghost-free” vicinities, not too many 
miles from the transmitter, could be tilted in this 
manner if the owner has no objection to the un- 
sightly appearance of the installation, but it would 
be reasonable to check results at first without re- 
course to tilting. Aircraft flutter might be objection- 
able in either case because there will always be a 
strong upwardly directed vertical lobe. This is 
one of the prices one must pay for making com- 
promises! The Band I performance may also have 
to suffer as a consequence of tilting. 

At greater distances, or where “ ghosts” are 
troublesome, horizontal directivity and higher gain 
(which go hand in hand) must be sougat. Since 

* Belling and Lee Lid. 


Fig. 9.  Verticol directi- 
vity of Channel 4 dipole 
on Channel 8. 
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we are discussing aerials in which the combined 
Band I/III signals are fed to the receiver by a single 
transmission line it might be as well to study Fig. 
10(a) which is a “‘ vee”’ dipole designed to work 
on Channels 4 and 8 and to possess some useful 
horizontal directivity on Channel 8 and, indeed, 
over the whole of Band III, Naturally the plane 
of the “ vee” is disposed vertically. 

The gain of this aerial is very nearly the same as a 
vertical resonant dipole on Channel 4 and is of the 
order of 3 dB on Channel 8. The horizontal direc- 
tivity on Channel 4 is almost circular but slightly 
depressed in the direction of the apex of the “ vee. ” 
On Channel 8 the horizontal directivity is quite 
pronounced, see Fig. 10(b), and useful ** de-ghosting ”’ 
can be achieved as a result of this in spite of the 
small rearward lobe. This aerial is, of course, nor- 
mally erected with the open ends pointing towards 
the transmitter. If co~siting of the Band I/III trans- 
mitters does not exist and the viewer is placed, to 
some extent, between the two, it is obviously the 
better policy to align this aerial in the direction of 
the Band III transmitter. 

Another useful property of this “‘ vee” dipole is 
the fact that it possesses fairly broad band charac- 
teristics and is capable of giving results from Channels 


Ae approx. 


OW CHANMEL 4 --=s. 
ey 
- i/ ‘ 
x 4 wl \ 
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(a) (b) 
Fig. 10. “ Vee" dipole for dual reception on Channels 4 
and 8: (a) general arrangement (b) horizontal directivity. 


<k 


(b) 


Fig. 11. Schelkunoff'’s bi-conicol wide-band d’pole: (a) 
with uniform conducting surface (b) skeletonized. 
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ae oi 4 ‘A y 
ye - - ip 
(a) (b) 
REFLECTOR Fig. 12. Co-phased “vee 
sll cea dpo'e:; (a) genral 
my] | SERED IP arronzement, (b) hori 
al % OO, Dy, ere zontal directivity 
re 
yf I 
; Fig. 13. Typical Yogi array for 
Band iil 


4 to 13 inclusively without serious loss of performance. 
This requirement does not at present exist, but it 
must not be forgotten. The wide-band properties 
of this aerial probably became known as a result of 
Schelkunoff’s mathematical studies* of a bi-conical 
dipole Fig. 11(a) and who chose this form of con 
struction to simplify the mathematics. Its wide- 
band characteristics then became apparent and it 
was further ascertained that the structure could 
be skeletonized, Fig. 11(b), without much loss of band- 
width. From this one can deteriorate, as it were, 
to the *‘ vee”’ dipole and still retain a fair measure 
of wide-band performance 

Higher gain and directivity on both bands may be 
achieved by using two “‘ vee” dipoles, as in Fig. 12(a), 
which are connected in parallel with a suitable 
length of transmission line of fairly high charac 
teristic impedance. An analysis of this arrangement 
is complicated but relies on the dimensions of the 
inclined elements and the separation between th« 
apices to provide a maximum in-phase field in the 
direction of the arrow if energized at the terminals 
x, y. Having achieved these properties by treating 
the system as a radiator the principles of reciprocity 
preserve them for reception 

The resultant gains on Channels 4 and 8, as com 
pared with a half-wave resonant dipole in each case 
are 3.0 and 7.0 dB respectively. The horizontal 
directivity on Channel 8 is shown in Fig. 12(b) and 
the directivity on Channel 4 is similar but less pro 
nounced, This aerial also possesses significant wide 
band characteristics. The single and double “ vee ’ 
arrangements are still the subject of further experi 
ment and measurement, and it is hoped to publish 
a much fuller account of their properties in the future 

We have dealt with forms of aerials which provid 
dual reception on at least one channel in each of 
Bands I and III and convey the signals to the re 
ceiver via a single transmission line, or feeder, « 
use a popular term 

There are many cases where a separate aerial for 
Band III is desirable. A few which occur to the 
author may be listed as follows. 

1) Where the Band I installation is inconveniently 
placed for economic conversion. 


's \. Schelkunoff and H. T. Friis 
Practice ' nm Wiles 


“Antennas: Theory and 


(2) Where highly-directional aerials are required 
on both bands for “ de-ghosting,”’ or because of lack 
of signal. 

3) Where the Band I aerial is inside the building 
and it is desirable, on technical grounds, to have 
the Band III aerial mounted on the exterior. 

In this case a straightforward series of multi- 
element Yagi-type arrays, typified in Fig. 13, can be 
developed and adjusted to exhibit a terminal im- 
pedance of the order of 80 ohms over a restricted 
number of channels on Band III and nominally 
centred on the only two available channels at the 
present moment, namely 8 and 9. The number of 
directors D,, D, etc., progressively improves the gain 
and horizontal directivity. On the other hand, 
increasing the number of directors decreases the 
number of channels over which the aerial may be 
usefully employed. The graph of Fig. 14 makes this 
only too clear. The Band III performance relative 
to an optimized dipole on each channel, is compared 
for the following aerials all resonated close to Channels 
8 and 9 and using a folded dipole. 

(1) Folded dipole only. 

(2) 3-element array. 

3) Specially designed 3-element array. 

(4) 6-element array. 

5) 9-element array. 

The specially designed 3-element array was very 
arefully adjusted in respect of the spacing and length 
CHANNEL NUMBERS 
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i gain frequency characteristics of typical 
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iil aeri 
4 


of *d plexed *’ cerials 


RECEIVER INPUT 
Fig. 16. Two feeders of 
ritical length connected 
n porallel 
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of its reflector and director in order to secure maxi- 
mum gain on Channel 9. This was only 1 cB better 
than the 3-element array normally supplied for 
either Channel 8 or 9 operation. Notice, however, 
the very rapid falling off in performance over the 
remaining channels, particularly at about Channel 7 
where the horizontal directivity is reversed. In all 
these measurements the aerials remained pointing 
in the direction of the transmitter so that the curves 
include the effects of directivity. On the basis of 
transmitter co-siting this is the only way to express 
the results in a practical way. 

Apart from the special 3-element aerial (curve 
3) the remainder show a progressively diminishing 
band coverage as the number of elements is increased. 
This is typical for the Yagi arrangement and reminds 
us strongly that some other approach is needed 
to meet the future requirements of high gain and 
directivity coupled with full coverage of Band ITI. 
It is possible that the double-“* vee ” arrangement may 
help in this respect, 

It remains only to erect the separate Band III 
aerial—and, incidentally, the compact size now 
enables arrays with 9 or more elements to be installed 
in a loft—and to connect it to the receiver in addition 
to the Band I aerial already installed. 

Some receivers have been provided with separate 
aerial input sockets for Bands I and III, but most 


this is where we introduce the diplexer. The diplexer 
is best known to the television transmitter engineer 
who uses it to combine the outputs from separate 
sound and vision transmitters through a common 
feeder into a common aerial, thereby effecting con- 
siderable economy. The basic requirements are 
that, metaphorically, both transmitters can “ see” 
the aerial without seeing each other, for the idea of 
kilowatts of sound and vision being mixed up in the 
final stages of both transmitters is quite repugnant! 
So the diplexer is a sort of dual filter as shown in 
Fig. 15 but used in the reverse sense since it com- 
bines the Bands I and III signals from individual 
aerials and conveys them to a common input. 

Suppose the diplexer had been omitted and the 
three feeders simply connected in parallel. Due to 
the high frequencies at which we are working stand- 
ing waves would be set up on all three feeders, and, 
dependent upon their respective lengths and the 
nature of the impedance at each termination could 
result in almost complete removal of either (or even 
both) signals from the receiver input terminals. 
The presence of the impedance of the aerials makes 
it complicated to give a simple analysis, but if they 
are neglected we can draw the simple diagram of 
Fig. 16 and study this to reach some straightforward 
conclusions, 

A low-loss open-circuited line of length J, will 


employ a single input, common to both bands, and by te: (2n — 1) 
place a short-circuit across x, y when J, = A, ~— 4 
12 pF 0'16H ae (2m 1) 
4} 0005 Similarly Jy), = Ayy 4 where n and m are any 
| (4) integers. 
Had the lines been short-circuited at their far ends 
canoe O-lH ouTPUT 18 pF eaue 3 a short circuit across x, y due to /; or /,, would then 
occur when 
An 
pn 
and 
Ayym 
0°02 44H bow . 
sof ‘of These, of course, would be the worst conditions. If 
wise | ~~ = only one of the feeders had been at critical length then 
00 pF (b) the signals from one channel only would be severely 
attentuated. 
ano TI OuTPYT sof me} In practice the far ends of the feeder are never 
j O7,.H completely open or short-circuited because of the 
acrials to which they are connected. So the results 
a are not quite so drastic, but can be serious. 
The diplexer, sometimes called a combining, or 
Fig. 17. Typical diplexer circuits cross-over unit, connects the aerial feeders to the 
common feeder by means of filter circuits 
18 + . 7 a T] some examples of which are given in Fig. 17 
m : lai | a) and (b). They can be described, generally, 
a en | | as a combination of tuned circuits designed 
ad | T in such a manner that the output from two 
- 2+ EE SERRA BAND L —t— —— | aerials operating on differing frequencies can 
2 wl4 enne |___Screen tt { be connected to a single input with negli- 
a | SECTION & P & 
ee al | ie ene leet 8 SE a | gible loss of signal from each aerial. A 
2 2” (Ol Ea | further property is that of negligible mutual 
Bie | 7 4 | | interaction between the feeders and constant 
a t | rer rt tT) impedance over the pass band. 
2+—- a on <3 Wee | j The ideal television diplexer would 
© lash 1 / possess the following characteristics. 
o. 2 © Feo eS — (a) Zero insertion loss for either Band I 
oAn or III signals. 
Frequency ( Mc/s) (b) Infinite attentuation of Band I signals 
Fig. 18. Characteristics of diplexer circuit of Fig. 17 (a). on Band III and vice versa. 
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All filters have their limitations so that the curves 
of Fig. 18 show what can be achieved economically. 
These are for the circuit of Pig. 17 (a). 

The need for attenuation of Band I signals when 
receiving on Band III and vice versa may not be fully 
appreciated. In fact the degree of attenuation which 
would ultimately seem to be desirable is, at the 
moment, largely guesswork 

Referring to Fig. 15 it can be appreciated that, 
when receiving Band I signals, there is a small con- 
tribution from the Band III aerial and, of course, 
the converse applies. 

If there is a considerable difference in length 
between the two feeders a delayed signal may show 
up as a “ ghost.” On a 14-inch screen a displaced 
image of 1/20 inch is just discernible on a receiver of 
high-class performance, i.c., full vertical and hori- 
zontal resolution, good focus, and “ non-ringing.”’ 
This would correspond to a delay of 0.35 micro- 
seconds. This corresponds, in air, to increased path 
of travel for the delayed signal of 115 yards, or, in a 
solid polythene feeder of 115/\/« yards where « is 
the dielectric constant of polythene. This is about 
2.3 so the path of travel would be about 75 yards 

The total increased path would generally be made 
up of a combination of aerial spacing and extra 
feeder length, but it is hard to visualise many installa- 
tions where an extra path of between 75 and 115 
yards would exist. In this respect, for all practical 
purposes, the attenuation due to the diplexer on the 
undesired band is quite unimportant. It exists 
because of the need for negligible interaction between 
the two feeders at the point of connection, since 
this is equivalent to a degree of mismatching. 
Measurements suggest that not less than 10 dB is a 
satisfactory value. 

It might be argued that inter-band attenuation 
would assist in eliminating break through, but this is a 
design requirement of the receiver, for when truly 
wide-band acrials have been developed, including 
Band II (v.h.f. broadcasting) there is not likely to be 
much inter-band attenuation in these. 

Finally, if a combined aerial with single feeder is to 
be connected to a receiver possessing separate input 
connections on each band, the diplexer may be 
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THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during December. 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period 
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CONDITIONS 


mounted on the skirting or back of the receiver 
and connected in the reverse sense. 


Bearing in mind the gradual clearance of private 
mobile radio from Band III and the rapid develop- 
ment of television in this spectrum a great deal of 
ingenuity will have to be introduced in matters of 
aerial design in the not too distant future. 

It is sometimes thought that the aerial problem 
here is not significantly different from that which 
has been current in the U.S.A. for several years. This 
false impression should be removed. Apart from the 
use of 300-ohm ribbon type feeder (which does help 
in the design of wide band aerials) their frequency 
allocations are 54-88 Mc/s on Band I and 174-216 
Mc/s on Band III. While the Band III spectrum 
is sensibly the same, their lowest frequency corres- 
ponds to a frequency lying between our Channels 3 
and 4. Referiing to Fig. 3, it is just the channels the 
U.S.A. do not use, the aerials for which behave ‘so 
inefficiently over Band III; so they are at a great 
advantage when designing dual-band aerials. Fur- 
ther, if the curves of Fig. 3 had been based upon a 
terminating impedance of 300 instead of 80 ohms 
the losses would have been further decreased. 

These factors, apart from the difference in polariza- 
tion (horizontal in U.S.A.) make the U.K. problem 
quite different, even in the global sense 

On the other hand, our fundamental reception 
problem is also different. We need only one channel 
in Band I dependent upon location, because, with 
rare exceptions, the B.C.C. transmit the same pro- 
gramme on all 5 channels. 

Therefore, the dual-band aerial of the future will 
need to be responsive to one channel in Band I and 
all channels in Band III. The latter is assumed on 
the basis of the I.T.A.’s statement that the stations 
so far contemplated will transmit different pro- 
grammes, and it seems possible, when one considers 
the ultimate radiated powers to be employed (up- 
wards of 120 kW), that many viewers will be sited 
favourably for reception of more than one channel 
Here the problem of variable directivity rears its 
ugly head and visions of motorized arrays are seen 
rising through the mists of the crystal ball! 
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By W. TUSTING 


ak 

Dx start of Band III television has made many 
people feel the need for making measurements at 
frequencies around 200 Mc/s. These are frequencies 
higher than many have previously met, although low 
by centimetre-wave standards. 

Few of these people, however, have any 200-Mc/s 
test equipment and they do not always realize how 
much can be done with quite ordinary apparatus. 
The writer recently decided to make a Band III 
tuner and one of the first problems was to measure 
the frequency of the oscillator. 

The only apparatus available was an early model 
Advance signal generator with a maximum frequency 
of 60 Mc/s, and the oscillator had to be made to 
operate at 230 Mc/s, in round figures. It could only 
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Fig. |. Basic circuit of oscillator. 


be done by making use of harmonics of the 4th and 
higher orders. This is, of course, a very old way 
of measuring frequency and is not at all difficult 
when one knows how. The first time one tries it, 
however, one may well be baffled by the bewildering 
sequence of whistles which appears as the frequency 
of the signal generator is varied. Unless one is care- 
ful and knows what one is doing one can get com- 
pletely lost among them. 

The signal generator produces a range of fre- 
quencies nf, where f, is its fundamental and n is an 
integer. ‘The oscillator under test also produces a 
range of frequencies mf, where to is its fundamental 
and m is an integer. Thus if f, is 20 Mc/s, the range 
of frequencies produced will be 20, 40, 60, 80, 100, 
120, ete., Mc/s and if f, is 80 Mc/s, this range will 
be 80, 160, 240, 320, etc., Mc/s. A whistle will occur 
whenever any frequencies differ from each other by 
an audible amount; that is, whenever nf, ~ mf, 
and zero beat occurs when the two are precisely the 
same. 

As the signal generator (hereinafter abbreviated 
to s.g.) frequency is varied there is one set of whistles 
produced as its successive harmonics beat with the 
fundamental of the oscillator under test. These 
gradually get weaker as the order of harmonic rises. 
There is another mterleaved set due to higher har- 
monics of the s.g. beating with the second harmonics 
of the oscillator under test. These are usually much 
weaker, for the harmonic order is much higher. 
There are still others due to the higher harmonics 
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Measurements 


Use of Simple Test Apparaius 


of the oscillator under test and these tend to be still 
weaker. 

The strength of the whistles obtained is thus a 
guide to the mechanism of production and it is usually 
the case that the strongest ones are those involving 
the fundamental of the oscillator under test. This is 
not an invariable rule, however, especially when 
high-order harmonics of the s.g. are being used. 
The harmonics of an oscillator do not always fall off 
regularly in amplitude. It is possible for particular 
harmonics to be very weak or even entirely missing, 
so that a high harmonic can be stronger than a lower 
one. It is necessary, therefore, to have some definite 
means of sorting them out and to use their strength 
only as a rough guide. 


Arrangement of Apparatus 


In the writer’s recent measurements the oscillator 
had the circuit shown in Fig. 1, one coil being for 
Band I and the other for Band III. The oscillator 
frequencies required were 79.5 Mc/s and 229.25 
230 Mc/s. A 0-1 mA meter was connected in series 
with the grid leak as an indicator of oscillation, and 
it also acted to measure the amplitude of oscillation, 
since the product of the change of current (mA) 
between the oscillating and non-oscillating conditions 
with the value of the grid leak (kK) is approximately 
equal to the peak r.f. voltage on the grid. 

In order to obtain audible beats it is necessary to 
mix the output of the oscillator and that of the s.g. 
and to rectify the mixture. This was done with the 
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Fig. 2. Connection of signal generator and oscillator to 
the detector. 


circuit of Fig. 2, in which the coil was a couple of 
turns placed near the oscillator coil of Fig. 1. The 
full output of the s.g. was used always. 

With this arrangement the drill is to start at the 
highest frequency on the s.g. and slowly reduce its 
frequency, making a note of each frequency at which 
a whistle is heard as accurately as the s.g. scale can 
be read. It is useful also to make a rough note of 
the strength of the whistle, for some will be strong 
and others weak. The writer classifies them as 
strong (S), medium (M) and weak (W). 

Unless the s.g. control is turned very slowly weak 
whisties will be missed altogether and strong ones 


611 


will be noticeable, 
as they are passed throug! 
A word of warning he: 
due to beats between 
due to the { 
these te 


not as whistles but as slight clicks 
ne whistles may not bs 
lator and the s.g., but 

This was found in 
whistles at 45 Mc/s and 
Alexandra Palace. They 
und 20.73 Mc/s on th 
ond harmoni Such whistles ar¢ 
yt vary in pitch when th 


K-up of 
there wert 
41.5 Mi lue to pick-uy 

also appeared at 22.5 M 
$.g. due to its se 
easily detected for they dé 


ipgtial 


for 


hand is put near the oscillator rhis simple test 
enables ther be weeded out and ignored. The 
TABLE 1 
Strength 8.G n Osc. 
(Me's) (Mc/s) 
M 52 
S 38.5 2 77 
Ww 45.9 
W 
> ] 78 
W 
} M I ’ 4 77.6 
W l 
Ww if 
A } 77.5 
are, however, usefu iffording a check on th 


calibration of the g 

The whistles found on t 
due to Alexandra Pajace, at 
test was made using a Band | 
find the oscillator fr ie! 

At first we consider on 
these are probably the or 
of the oscillator. In Table 1 there are only two of 
these, at 38.5 and at 26 Mc/s. We assume that 
they are due to two adjacent harmonics of the s.g¢ 
If they are, we can a nee find out the order of 
harmonics and hence th illator frequency. 

Let order of harmot be n for the higher 


first test, ignoring thos 
listed in Table 1. Thi 
oil. The problem is t« 
from these figures. 

the strong whistles sinc: 
due to the fundamenta! 


harmonics However, in this sort of work, we 
annot expect n yme Out as precisely a whole 
number, because annot read the scale of the s.g 
very accurately and there are errors in calibratio: 

Our figures aré approximate. 

In this case 7 mes out at 2.08. It is sufficiently 
lifferent from integer for us not to be quite sure 
whether or 1 uld really be 2, but we pri 

ionally tak : vat and see where we get. So 
we enter il umn against 38.5 Mc/s and 

n l ig ] FAS) Me Ss and muti} lying oul 
we get column four. One gives 77 Mc r the oscil 
lator frequency, the other 78 Mc/s 

Can we now ome confirmation? If we are 
right so far v g have whistle ‘ rrespondir g 
to higher harmor at about 78/4 19.5, 78/5 = 15.6 

( 13 and t Looking at the Table we see 
hat we had wi 19.4 and 15.6 which we classi 


fied as M and W It is reasonable that they should 
i assume that they do correspon 

armonics. We therefore enter 
+ and 5 in the nm column and multiply out to the oscil 
column All the figures in this column should 
right in our selection of harmon 


oO we 


be the same if we are 


The four sets are, in fact, quite reasonably close 
and there i little doubt that the oscillator 
frequency 2 Mc 

We can, however, get a little bit nearer than thi 
f ome of thi adings are likely to be better 
than other Assuming that its calibration is good 
frequencie . | between scale division ind 

require interpolat are likely to be less accurate 
than those wv appen to fall precisely on cali 
bration mat WY hould, too, gi a prefere! 
to low-order rmonics, other thu being equal 
In Table 1, t f we tend to prefer the 78-M« 
figure ab« thers, since the 26-Mc/s reading of 
the 8.g. fron is obtained corresponds to a 
cale marking 


Identifying Other Frequencies 


‘ the How do th frequencies arise? They art 
frequency f The order for the lower frequen: Vy probably heat f harmonics of the g. with second 
f, must be n 1 if adjacent harmonics, s or third-harmoni f the oscillator. The second i: 
nf Lf, at about 156 M and if they are beats with this they 
whence wust be odd ler harmonics of the g., for even- 
ler harmon ild only produce beats coinciding 
with those du half-the-order with the oscillator 
fundamental 
Applying this we get 6/(38,5 26 26/12 [he frequencies for which the 3rd, 5th, 7th, et 
Now must be a wh number If we find it harmonics ar 6 Mc/s are 52, 31.2, 22.3, 17.3, et 
is Not then the frequen 10 NOt represent adjacent M he ti precisely and can iy that 
TABLE 2 
Cc 0 Cc 5 pF Cc 10 pl 
Strength 8.G, Osc. Strength 8.G. n On Strength 8.G Osc. 
(Me/s) (Mc/s) (Mc/s) (Mc/s (Mc/s) (Mc's) 
N\ 4 108 Ss 44 & . 3 78.4 
W 3.2 S 2° f S 2 5) 16.8 
| Ss 6 108 S : 8 S 19 1 76. 
| W ; S l Ne. S 15.3 76 
M ; | 108 M 14.¢ ¢ M 12.8 76.8 
S 1.4 107 M 12 8 
Ss 106.8 
5 5 107.1 
M 4.4 7.2 
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the 52-Mc/s whistle is due to the third harmonic of 
the s.g. beating with the second of the oscillator. 

None of the others fits very well. However, we 
cannot expect to identify all the whistles precisely 
because our figures are not accurate enough. What 
with calibration errors in the s.g., errors in reading, 
changes of frequency in both the s.g. and the oscillator 
during the measurement due to temperature, mains 
voltage, etc., one cannot expect precision. What we 
can do is to identify the order of harmonics in the 
mains series and that is sufficient. 

Some alterations were made to the circuit after 
these first measurements and the measurements were 
repeated with three different values for C of Fig. 1, 
viz., zero, 5 pF and 10 pF, these being the nominal 
and not measured values of capacitance. The 
figures obtained are listed in Table 2. 

Thus for C = 0 we find 108 Mc/s three times 
from integral Mc/s readings of the s.g., but all other 
figures which depend on non-integral readings vary. 
We thus take 108 Mc/s as the proper value. Again, 
for C = 5 pF, there are two integral readings which 
give 88 Mc/s and we take this figure. For C = 10 pF, 
there is no integral value. Looking down the list 
we see that 76.8 Mc/s comes twice and that the s.g. 
readings are nearly half-way between scale marking 
on the scale covering 12.8 Mc/s, there are divisions 
every 0.5 Mc/s). We decide that this is the most 
probable figure, therefore. 


Capacitance Measurement 

From the three figures for frequency we can com- 
pute the capacitance of the circuit in three different 
ways. Let the frequency with one value of capaci- 
tance C be f, and with 4C added be /,, then 


w2LC w2LC 4+ 4C/C) = 1 

whence 
C= AC((feif® = 0) 
Taking /, 108 Me/s and f, 
Cc 5/((108/88)? - 


88 Mc’s we have 
1)] = 5/0.51 9.8 pF 


Taking f, — 88 Mc/s andf, = 76.8 Mc/s we have 
C + 5 = 5/{(88/76.8)? — 1] = 5/0.31 = 16.15 pF, 
so C 11.15 pF. 

raking f, 108 Me’s, f; 76.8 Mc/s and 4C 10 


pF we have 
C 10/[(108/76.8)? 1] = 10/0.98 10.2 pF. 


All three figures should be the same, of course. 
he first and the last agree well and point to a capaci- 
tance of some 10 pF for the circuit. The middle 
one does not agree quite so well, but is not far out. 
It is not surprising that the figures do not agree, 
because the added capacitances are only nominal 
values. In addition, the 5pF value was obtained 
from 2 = 10 pF capacitors in series, so that there 
was inevitably a small change of inductance because 
of the different length of circuit. 

With the oscillator coil intended for Band III, 
the figures of Table 3 were obtained. The most 
likely figures are, for C = 0, 168 Mc/s, C = 5 pF, 
148 Mc/s and C 10 pF, 132.5 Mc/s. To estimate 
the capacitance we find. 

C = 5/((168/148)? — 1] = 5/029 
C+5 5/((148/132.5)? 
so C 15 pF. 


C = 10/{(168, 132.5)* ~ 1) 


17.25 pF. 
1] = 50.25 = 20, 


10/0.61 = 16.4pF 
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TABLE 3 

c-0 C = SpF C = 10 pF 
S.G. /n Ose. || $.G. | n | Ose. || SG. |n| Ove. | 
(Mc's) (Mc's) (Mc's) (Me's) (Mc's) | (Mc's) 
56.5 3 169.5 49.7 3, 1491 44.3 |3/ 132.9 
42 (4, 168 37 4 148 33.1 (4) 132.4 
33.815) 169 || 296 5| 148 || 26.5 |5| 132.5 

24.6 6 147.6; 22 |6| 132 
21 | 7) 147 18.75 | 7 | 131.25 

18.4; 8  147.2)| 

The average capacitance is 48.65/3 = 16,22 pF, 


whereas on Band I it is 31.15/3 = 10.38 pF, a differ- 
ence of 5.84 pF. One of the capacitors employed was 
changed between the two sets of measurements; it was 
a ceramic type and broke. One cannot expect exact 
agreement, therefore, but this does not account for so 
big a discrepancy. 

The reason for the difference is not known. There 
was a big difference between the amplitudes of oscil- 
lation on the two bands. On Band I the amplitude 
was about 10 V, whereas on Band III it was only 
around 4 V and fell to 1.5 V with no added capaci- 
tance. This may well have had an appreciable effect 
upon the effective input capacitance of the valve. 
Transit-time effects may also have played a part, 

The particular arrangement used for the oscil!ator 
of Fig. 1 proved unsuitable for Band III, for with a 
reasonable amplitude of oscillation it proved im- 
possible to obtain a frequency much above 150 Mc/s. 
The reason was almost certainly the type of valve 
employed. This was an EF91 strapped as a triode 
and it was used because it was available. A change 
was afterwards made to the triode section of a PCF80 
with which 230 Mc/s was readily obtained. 

A check was made on the amount of inductance 
added by the switch, which was of the ordinary wafer 
type. The frequency was measured with the coil con- 
nected normally to the switch and found to be 132.5 
Mc/s. The coil was then connected without the 
switch, matters being arranged so that no leads 
changed in length apart from the internals of the 
switch. The frequency then rose to 148 Mc/s. By 
chance the change was precisely the same as the 
removal of 5 pF from the circuit. 

In terms of inductance 


w* LC l w"*LC(l 4L/L) 
$0 

(f,/f,)* — 1 = 4L/L = (148/132.5)* — 1 = 0,25 
The switch thus accounted for 25°), of the inductance 
of the circuit! 

It is surprising what a lot of useful information 
about a circuit one can acquire with very little test 
equipment. The accuracy may not always be high, 
but it is certainly good enough to keep one on the 
right lines, and in the measurement of frequency it is 
limuted only by the accuracy of calibration of the 
signal generator. 

In conclusion, it must be emphasized that around 
240 Mc/s the whistles obtained are very weak indeed 
and with the simple detector of Fig. 2 they can only 
just be heard. They were, of course, two orders higher 
than in most of the measurements described. The 
use of an a.f. amplifier after the detector would 
remedy this, however, and is really necessary for 
satisfactory operation. 


613 


Wmeress Wor_p 107 


Vest 


a al 
i til Alexandra Pa 


the exception am A 
it has radiated a dou 
Vestigial-sidebam 
quity. It was the fi 
world ite on 
opened on 
vestigial-sideband m 
than a laboratory id 

In its 18 years th 
years’ service, for 
war and tor about 
be replaced by a n 
be of hig 

his chang ma il 
designed for the 1 
transmission will me 


on a vestigial leba 
however, di hold, as 
ugial-sideband op 
mission 


In doubl idedand 


both sidebands 
mitted. In ve 
and the lower 
fully transmitted, but 
tially 
and then raj 
For tne I 
tuned so that th 
side I I respon 
double-sideband of 


quenck ind ing! 
Such a method 

tory tor doul idet 

itself eliminates th 

modulation U 

of this kind Ons 

receivers marketed 


field ar 
all tuna 


Double-Sideband 


In the ca 

Palace nowevel 
open to the 
rece) . 

upper sidet 
using th wel 
for vestigia 1depat 

Mi 

quesuon aris ; 
sideband transn 
ence 4 ‘ } 
the abser t ome 
6-dB hig 
; It i provable U 
in any case ve U 
able that thei m™ 
in particular, that 


is highly probab 


Mey st 


614 


igial-Sideband 


EFFECT ON OLD 


mitter has long been n e 

On transmitters in that occurs 
ind signal instead of a 

lr) is because of its 
transmitter in thi n. They 
i ice basis and when it hannel 
i in November 1936, the few or no 


' ' 
V estigial 


anti 
Vision 


rej 


1 of operation was no mor that if art 
id been thought of at all ves a @ 
mitter has given some 11 ind-chan 
losed down during the leband ft 
ifterwards. It is now to If such a 
Croydon and this is t nission one 
tigial-sideband typ its pa 
viewers, for a receiver However, 

: n of a double-sideband frequenci 
irily work Satisfactori e receiv: 
mission. The convers« tion freq 

receiver designed for v« é r, and ti 
double-sideband tran It is diffi 
ritm 
mission, the carrier and re now 
3 Mc/s are fully tra: likely to h 
ind transmission the carrier ality wit 
inds, down to 3Mc/s, ai n one 


upper sidebands 
nitted fully up to 


miy pal 
0.75 Me 


rELEVISION 


ideband rex 


Television 
oj I's 


ifference tne 


changeover 
designed for upper 
in a different posi 

facilitate sound 


leband receiver 
eption, however, are 
adopted mainly 


ud are characterized by having 
rap circuits. One can, in fact, sa 
I #3 no sound-channel rejectot 
1 definition and does 1 uffer from 


f the upper 


ideband trat 
uld give no picture 


10n a vestig 
nk that it wi 


the wrong side of the carrict 
nission ck le-sideband for 
75 M« nd over this rang 


: perate normall Higher modu 


be severely attenuated, how 
will be a loss of definition 
just how great this will 


mbered that ets of this tyy 
years old at least and ar¢ 
rated. Tl nge of pictur 
w transmitter well be 

ect, therefore 


seven 


Receiver Modifications 


ited up to 1.25 Mc/s 
uch signals, the receiver i Exactly th hing happens when IL.T.A 
lis at 6dB on the h.! ved on se sets with nvertor That 
There is effectively 1 vestig leband transmission and if it i 
for low-modulation fr received v is no reason to expect that 
1d operation for high new BI don tran will be I 
tion is perfectly satisfa rs 
nd 1 ption, for the receive Very terodyr have n mad f 
idebands of the higher the uppe type. Most h sets were t.r.f 
All modern receivers ar It may b nything can be done to convert 
in fact, that almost all them to low d operatior rhe answ 
opening of Sutton Cold titd much on one’s techriical sk 
leband type—and certain! In princiy be altered, but it is certa 
ta r iw to a 
rhe fir to re-trin ri ul 
Receivers bout 3M n frequer If this dor 
pass-! : roughly ! t but, to g it 
ied solely for Alexandra xactly 1 ireful experimental alignment 
re three possibiliti vitl tor and out ter will | 
I uld be a double-sideband ied 
tial-sideband using th Phi ns all, how for it quit 
ild be vestigial-sideband rtair ll then | re interference 
Only the last is still right rom the I} ( ires the addition 
nissions ind tor 
double-sideband. Th I re nw it spoiling 
will react to a vestigial [ band ntial to use high-Q tuned 
I retically, the only differ Lit them loosely to the inter \ 
ff in definition, sinc upling at least tw better, three 
1 will be equivalent to ips. | quite diffi to find room 
icy response th ularly as reful screening is 
these older sets do 1 needed. | npt made cure the sound 
indwidth. It is also pr terfer e trap only, it probable that 
has deteriorated and it will pa nd much that the 
not focus too well. It ilts w better than if the receiver had 
fore, that their users wi tb all 
IRELE ¥ DecemBper 1955 
DEceEMBeR, 19 


WIRELE x D 


DECEMBER, 1955 Wmeiess Wor_p 107 


V RTEXION TAPE RECORDER 


% The total hum and noise at 7} inches per 
second 50-12,000 c.p.s. unweighted is better 
than 50 dbs. 

% The meter fitted for reading signal level 
will also read bias voltage to enable a level 
response to be obtained under all circum- 
stances. A control is provided for bias adjust- 
ment to compensate low mains or ageing 
valves. 


%* A lower bias lifts the treble response and 
increases distortion. A high bias attenuates 
the treble and reduces distortion. The 
normal setting is inscribed for each in- 
strument, 
% The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and is negligible. 
* A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts ee. to nay 
load. This is equivalent to 
ribbon microphone and the cable may an te 
extended 440 yds. without appreciable loss. 
The .5 megohm input is fully loaded by 
millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 
The amplifier, speaker and case, with detachable lid, % A power plug is provided for a radio feeder unit, etc 
measures Bfin, x 22pin. x ISPin. and weighs 30 Ib. Variable bass and treble controls are fitted for control of 
the play back signal. 
PRICE, complete with WEARITE TAPE The power output is 3.5 watts heavily damped by negative 
DECK as ‘ o° -. 400 eed back and an oval internal speaker is built in for monitoring 


purposes. 
%& The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made. 
% The unit may be left running on record or play back, even with |,750ft. reels, with the lid closed. 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder, PRICE £18 0 0. 
We supply and recommend the Jason F.M. Feeder Unit. PRICE £15 17 0, including Purchase Tax. 


FOUR CHANNEL ELECTRONIC MIXER 


is almost essential for the professional or semi- 
professional where a number of different items have 
to be mixed on one tape recording. 

lt Is recommended by a number of tape recorder 
manufacturers for this purpose. 

Any normal input impedance can be supplied to 
order, balanced or unbalanced, the standard being 
15-30 ohms balanced. 

The normal output is 0.5 volt on 20,000 ohms or less, 
but 600 ohms Is available as an alternative. 

The steel stove enamelled case is polished and fitted 
with an engraved white panel suitable for making 
temporary pencil notes. 

An internal screened power pack and selenium 
rectifier feed the five low noise non-microphonic 


valves. PRICE £36 15 0. 
Used in many hundreds of large blic address 

installations and recording studios throughout the 

world. 


Manufactured by 
VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, 8.W.19 


Telephones: LiBerty 2614 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 
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HERE 1S THE TAPE RECORDER 
THAT ‘‘COULDN’T BE MADE’’... 


What a serious high fidelity enthusiast 
wants in a tape recorder has never been a 
mystery. He wants a recorder which will 
equal the finest professional performance 
~~and at a price fe can afford 


In other words, he wants flat response 
over the entire audio range, he wants no 
extrancous noise, no hum, no wow, no 
flutter and he wants up to 90 minutes’ 
playing time on a 7in. tape reel at less 
cost than one good Lp. dis 
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per second, 0.2 at 34. Now do you begin « 
see why they said it couldn’t be made at the 
price? 


INSTANTANEOUS TRACK CHANGE 


Pour separate heads are employed in tl 
Grundig * Specialist "an erase head and a 
record playback head for cach track. Wher 
you reach the end of a reel on Track 
I you simply press a button and the 
tape reverses its direction and 
records or plays back Track LI. 


THREE DIMENSIONAL 


REPRODUCTON 


The Grundig ‘ Specialist’ has three rm 

pensating speakers, Two tweeters handle th« 
upper register. This means that the ‘ Special 
ist’ owner doesn't need expensive additional 
sound reproduction equipment. It’s all 
complete, built in, portable without a mass 
of additional items to be carried whenever 
you want to record or playback away from 
your home 


’ ‘ f 
But let's get down to SPECINCEIONS ing and playback controls through relays—it 
ouldn’t be simpler to operate. Instantane 
ous stopping is provided for record or play 
back and is accurate to within jin. even in 
fast wind 


FREQUENCY RESPONSE 


At 7) inches per second the Grundig 
* Specialist * has a frequency response of 40 
eps to 16,000 cps 2 dB (which is enough 
to cover the most wayward violin Even at 
39 inches per second it gives a flat response 
from 50 cps to 10,000 cps + 2 dB 

OTHER EXCEPTIONAL FEATURES 


NOISE, FLUTTER AND WOW The Grundig Specialist’ uses electro = — = 
In the Grundig ‘ Specialist,’ noise is down 55 magnetic braking. There are no mechanica 4% ‘? 
ds and « heavy tov hysteresis dual speed. clutches, belts and pullicys to get out of order: S P E Cc 1A L I S T 


synchronous motor is used. A hysteresis motor An illuminated clock-type place-indicator j 

° neas 
is indesendent of line voltage fluctuations pinpoints elapsed footage to a note Aut Model TK.820/3-D 8 guinea 
thus eliminating @ major source of wow and matic stop action prevents need to rethread Plus microphone from 64 guineas 


flutter. Both are less than 0.1", at 7) inches A piano key switchboard controls al! record Attractive H.P. Terms 


GRUNDIG (GT. BRITAIN) LTD., 39/41 New Oxford St., London, W.C.1 Electror 


Division. Gax Purification & Chemica! Co. Ltd.) 


GD2744 


Use... _————#%r LAMINATED BAKELITE 
——_—* §.R.B.P, COIL FORMERS 
—_____ 7 MACHINED AND PRESSED 
 : COMPONENTS 
RD. me, t+ VARNISHED CAMBRIC AND 
ELECTRICAL INSULATING te SLEEVING 


in all Departments _ ise, % MICA PARTS AND MATERIALS 


The ‘Delanco' range of materials includes :— Pe SS * oti ee IN 
Vulcanized Fibre—Sheet, Rod and Tube \ ha, St | <liame amen 
Leatheroid—Sheet, Roll and Tape : "s *% FIRE GLASS LAMINATES AND 
Laminated Bakelite—Sheet, Rod and Tube, \ PARTS 

Ebonite—Sheet, Rod and Tube i VULCANIZED FIBRE IN SHEET, 
Presspahn—Sheet, Roll and Tape COIL AND ROD 


Sleevings—Glace Cotton, Rayon and Glass Fibre 
all Unvarnished and Varnished, Nylon 
and Terylene (both Unvarnished) 

Varnished Fabrics and Tapes—Cambric, Nylon, 
Silk, Terylene and Glass Fibre 


Interleaving Papers and Composite Insulations 


Write for the ‘ Delanco’ catalogue 
specially prepared for the Electronic 
Engineer. It will be posted by return 


Mica-punchings in all qualities 


Terylene is a registered trade name of Imperial Chemical Industries Lid 
ANGLO-AMERICAN VULCANIZED FIBRE CO. LTD. 
CAYTON WORKS : BATH STREET : LONDON ~<€E.C.1I. CLE 327! Grams: “PROMPSERV,"" LONDON 
es. <o  <ceEes— SE —ll RSS Coe 
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Q MEASUREMENT 


With Low Tuning Capacitance 


ie basic functional principle of most Q-meters 
is illustrated in Fig. 1 to refresh the memory. 
LC are the “Inductor” terminals, C,, the 
variable capacitor in the Q-meter and R, the injection 
resistor (usually 0.04 ohm.) By reducing the losses 
in C,, to negligible proportions, the Q-meter is 
designed to read the ratio E,/E, directly as the Q 
of the inductor connected across LL. 

The lowest calibrated value of C,, in most instru- 
ments is about 30 pF. Hence a direct Q measure- 
ment on a standard Q-meter is not feasible if the 
inductor under test resonates to a-certain frequency 
(at which its Q is to be determined) with a capacitance 
of value less than the minimum C,, available in the 
instrument. One such instance was encountered 
by the author in the course of designing i.f. trans- 
formers with high L/C ratio for an f.m. receiver. 
It was found necessary to determine the Q (at 
10.7 Mc/s) of a coil which resonates to 10.7 Mc/s 
with total of 15 pF across it. 

Only indirect measurements of Q are open to us 
in such cases. After a detailed consideration of 
possible methods, the author finally settled on one 
as most satisfactory for all practical purposes, com- 
bining operating ease, minimum calculation and 
minimum of corrections to be applied, and especially 
eliminating the need to measure E, and E, with the 
aid of instruments the effect of whose impedance 
is not easily allowed for, if it can be evaluated at 
all to any degree of accuracy. 

This method uses a standard Q-meter and is 
based on the fact that a parallel-resonant L/C circuit 
behaves, at its resonant frequency f (= w/27) as a 
pure resistance of value QwL, where (with negligible 
error for Q > 10) the Q of the circuit is given by 
the relation’: 


1 1 1 
} , Q, and Q,, being the individual 
o7a@ + G7 Vat Gbers 


Q values of L and C respectively. When the loss 
in the capacitor is negligible compared to that in 


the inductor (as in most practical cases), Q, » Q,, 
therefore Q = Q,. 
If the LC circuit is connected to the “ capacitor ”’ 


terminals of a Q-meter in which a suitable coil 
has been resonated exactly to the resonant frequency 
of the LC circuit, then the resonance of the Q- 
meter should not be affected, as can be checked by 
means of C,,. But the measured Q of the coil across 
LL will now be less, and the Q of the coil L can be 
derived as a function of this drop in measured Q. 

The step-by-step procedure and attendant theory 
then are as follows:— 

(1) Set Q-meter at the frequency (/) at which the 
Q of the coi! (L) under test is to be determined. 

(2) Connect to the “Inductor” terminals a 
suitable cou! (L,) of tairly high Q, which will resonate 
at f with C,, at a convenient value. Kesonate the 
coil L, by adjusting C,,, and read off Q’ carefully. 


* B.K. Cole. Lad. 
“Radio Designer's Handbook”. 4th Edivon. p. 150. 
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(3) Make a parallel combination of the coil L 
under test and a good quality capacitor C, preferably 
of the semi-variable variety. Connect this com- 
bination across the “‘Capacitor’’ terminals as in Fig. 2. 
Check, by operating C,,,, if the resonance is affected, 
If C,, has to be reduced to restore resonance, dis- 
connect the LC combination, decrease C slightly 
and reconnect to see if the original resonance of 
L, is affected. On the other hand, if C,, has to be 
increased to restore resonance, a higher value of C 
is to be taken and the procedure repeated. 

Continue in this fashion until the LC combination 
leaves the resonance at f unaffected. Read off 
Q”, the Q of L, with LC across the *‘ Capacitor” 
terminals. 

(4) With C alone across the ‘* Capacitor”’ terminals, 
resonate L, by readjusting C,, and read off Q’’’ 

(5) Finally, determine the individual inductance 
values of L, and L. If this is done with the aid of 
the Q-meter itself, the self-capacitance of L, may also 
be determined and noted. 

Calculation: If R is the shunt resistance of C 
(i.e., a parallel resistance representing the effect of all 
insulation losses in C), then 


Q’uLl,R se 
QoL, +R ees Teas ot ij ae a 

If Q is the quality factor of the coil L at /, then 
Q” w L is equal to the resultant of Q w L, Q’ w L, 
and R, all three in parallel (Fig. 2). 

By equation (1), Q’” w L, is the resultant of Q’ w L, 
and R in parallel. 


QQ” w LL, 
O'eorr gate Oe" ak 
Q” = | bes 
c ! (2) 
= "e7q CT 


Since Q’ does not appear in the fina! equation 
(2), its actual measurement (in step 2) need not be 


made. It is included only to illustrate the theory, 
Fig. | Basic form of Q 

meter. 

Fig. 2. Q meter arranged 


with additional coil L as 
descrited in the text 
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In the above calculations, the measured values of 
Q’, Q” and Q’” may be corrected* for the effect 
of the self-capacitance of L, and so the true Q values 
can be used in the final equation. Step (4) may be 
dropped in most cases (and the derivation modified) 
if C has very high shunt resistance. It is desirable 
for C to have negligible self-inductance, and this is 
not difficult to ensure 

The highest Q measured is Q’ for which set of 
conditions the effective series resistance (r’) of L, 
is equal to wL,/Q’; hence no correction need be 
applied for the effect of the injection resistor (R,) 
on the true Q values if r’>R, The frequency 
* “Radio Designer's Handbook” 4th Edition. p. 451 y 


accuracy of the Q-meter itself need not be of the 
highest order; nor need the measurements be con- 
ducted at exactly the same frequency at which the 
Q of L is desired to be determined, since the Q of a 
coil is substantially constant over a small range of 
frequency and since f (or w) does not appear in the 
final equation. Absolute accuracy of calibration 
of C,, is again not vital; it need only be ensured that 
the C,,, setting for resonance (in step 2) is not affected 
by the connection of the LC combination (in step 
3). A fair order of accuracy is essential only in the 
determination of the individual inductance values 
of L, and L, as well as in the Q indications of the 
Q-meter itself } 


Sensitive Three-Valve T.R.F. Receiver 


Incorporating Amplified A.G.C. and 


By H. E. STYLES, B.se 


1. an article published in the Wireless World of 
November, 1951, S. W. Amos and G. G. Johnstone 
described a three-valve turf. receiver in which 
amplified automatic gain control was achieved by 
applying to the rf. pentode suppressor grid the 
negative potential changes produced at the anode 
of an anode-bend detector by rectification of the 
input signals 

A modified version of this receiver was subse- 
quently described in an article by J. L. Osbourne 
ublished in the April, 1954, issue of Wireless 

orld. Special features of this modified circuit 
included the employment of an aperiodic aerial 
coupling and a diode detector which provided means 
of incorporating automatically variable negative 
feedback in the a.f. amplifier. 

The writer decided that a circuit incorporating 
the special features of each of these two receivers 
might be worthy of investigation and, as an out- 


Negative Feedback Volume Control 


preferable to a diode on the grounds that the 
former would obviate unwanted damping of the 
detector circuit. 

As a preliminary, therefore, the circuit shown in 
Fig. 1 was assenbied using Litz-wound coils with 
dust-iron cores for the intervalve bandpass coupling, 
the required degree of coupling being obtained by 
spacing them about 1}in apart. The 0.1-“F capacitor 
across the mains input was found necessary in order 
to eliminate an otherwise rather pronounced 
modulation hum. 

Very satisfactory results were obtained with this 
circuit which, in particular, was found to be entirely 
free from any tendency towards instability over the 
whole tuning range. This fact prompted an attempt 
to determine whether reaction could usefully be em- 


Fig. |. Initial circuit which formed the basis for the 
experiments described in the text. 


come, it has been found ~_ 
possible to introduce yy, a 
modifications leading to suF b so. 
greatly enhanced sensitivity F 330%0) 0-002 uF a ] 
and a number of other ¥ 5p! . - + 


novel features which it is 


believed may be of general 
interest. 

Preliminary Considera- 
tions:—It was decided that 
the aperiodic aerial coup- 
ling used by Osbourne was 
undoubtedly worth retain- 
ing, not only for the 
reasons given in his article, 
but also because it should 
be virtually independent of 
the particular characteris- 
tics of the aerial employed. 
On the other hand the 
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anode-bend detector em- 
loyed by Amos and 
Seasons was regarded as 


(SF 


a! 


616 


Wrretzess Worip, Decemper 1955 


ployed as a means of increasing the sensitivity and 
selectivity obtainable. 

With a view to avoiding distortion of the response 

curve of the bandpass coupling, and possible mis- 
tuning effects which might arise from application 
of reaction to one circuit only of the inter-valve 
coupling, it was decided to endeavour to obtain 
teaction by fcedback of r.f. from the detector output 
to the input of the r.f. amplifier. This was suc- 
cessfully achieved by means of the circuit shown 
in Fig. 2, a smooth control of regeneration being 
obtainable by variation of the potentiometer R. An 
alternative circuit giving equally satisfactory reac- 
tion control is shown in Fig. 3 where it should 
be noted that reaction is increased by reducing the 
value of the variable capacitor C. 
_ For the foregoing circuits to function ly, 
it is necessary for the r.f. at the anode of the de- 
tector valve to be in phase with the input signal 
to the rf. amplifier. Assuming both tuning coils 
to be wound in the same sense, this requirement 
can be satisfied by connecting the anode of the r-f. 
amplifier valve and the grid of the detector valve 
to corresponding ends of their respective coils. 

Reaction so applied caused no significant alteration 
to the tuning adjustment and produced a truly re- 
markable increase in sensitivity. With critically 
adjusted reaction a large number of transmissions 
were receivable at night, at good volume, in the 
London area, using no more than six inches of wire 
as an acrial. This increase in sensitivity, valuable 
though it was, by no means proved to be the only 
outcome of incorporating the reaction control. Other 
interesting and useful effects resulted from the com- 
bination of reaction and a high degree of automatic 
gain control and these are described in the follow- 
ing paragraphs. 

Effects Produced by Reaction:—It was observed 
that increase of reaction to the point of instability 
immediately produced audible “ motor-boating,” 
the frequency of which increased as reaction was 
further increased. This effect can no doubt be 
explained by the fact that as soon as r.f. oscillation 
results from regeneration, the signal thereby pro- 


Fig. 2. Reaction was added by controlled feedback from 
the detector to the grid of the r.f. stage. 


| 4 ' 
S0pF 
ima 


f 
W Se 
en 


REACTION 


OW TROL 
— 
0 fad 


Wmme.tess Worip, Decemsen 1955 


DA, 


# 
att 


Fig. 3. An alternative method of controlling reaction. 


duced causes the automatic gain control to come into 
operation. This, in turn, reduces the amount of 
feedback as a consequence of which oscillation 
ceases. The overall gain then increases until oscilla- 
tion recommences and the sequence of effects 
repeats indefinitely at a frequency dependent upon 
the degree of reaction applied and the various circuit 
constants. 

The production of an audible indication of oscil- 
lation, together with the fact that the amount of 
reaction needed to produce such oscillation depends 
upon the overall gain of the r.f. and detector stages, 
offered a simple means of adjusting the circuit for 
optimum performance. 

In the first place, critical adjustment of the r.f. 
valve’s suppressor grid potential was easily effected 
as follows:—With the aerial removed and the 
receiver tuned so as to avoid pick-up of any strong 
local signal, the reaction control was adjusted until 
oscillation was gently. maintained. The variable 
resistor controlling the suppressor grid potential, 
ie., the detector cathode resistance, was then ad- 
justed to give maximum frequency of “motor- 
boating.” Reaction was then reduced so as just to 
maintain oscillation and the suppressor grid poten- 
tial finally adjusted to the value which enabled 
oscillation to be just maintained with the least pos- 
sible amount of reaction. This obviously corre- 
sponds to the setting giving maximum gain with 
no signal input. 

Secondly, alignment of the two tuned circuits 
proved possible in the following manner:—The 
coils of the bandpass coupling were first separated 
sufficiently to reduce the coupling to sub-optimurn 
so as to avoid any double hump in their combined 
response curve. With the aerial removed to prevent 
signal pick-up, the receiver was first tuned to the 
low frequency end of its tuning range and the dust 
cores of the coils adjusted so as to enable oscillation 
to be obtained with the least possible amount of 
reaction. This again implies maximum overall gain 
from the input of the rf. amplifier to the output 
of the detector and, with loosely coupled coils, 
corresponds to correct tuning of the two circuits. 

The receiver was next tuned to the high frequency 
end of its tuning range and the same procedure 
followed except that alignment was obtained by 
adjustment of the trimming capacitors and not the 
cores of the inductors. Having made this adjustment 
at the high frequency end of the tuning range the 
whole process was repeated until no further adijust- 
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ments proved necessary at either end of the tuning 
range 

Thirdly, optimum coupling for the bandpass cir- 
cuit w4s attained, at a chosen frequency within the 
available tuning range, as follows: —Again with the 
aerial removed, the receiver was tuned to a frequency 
somewhere near the centre of the tuning range, and 
the reaction was set so as to just maintain oscillation 
The spacing of the coils was then ad usted to give 
maximum frequency of “motor-boating,” reaction 
reduced to the minimum necessary for maintenance 
of oscillation and the coil spacing finally adjusted 
80 that oscillation could be produced with the least 
possible amount of reaction. This procedure is, of 
course, based upon the fact that optimum coupling 
of a bandpass circuit provides the maximum gain 
obtainable from a pair of coupled coils tuned to the 
same frequency of resonance, 

In the case of the receiver constructed by the 
author, it was found that reaction effects tended to 
increase as the receiver was tuned towards the low 
frequency end of its tuning range. This effect wa: 
counteracted by increasing somewhat the coupling 
between the coils of the bandpass circuit and a com 
promise sting was established empirically whereby 
the reaction setting required to just maintain oscilla- 
tion remained almost constant throughout the major 
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part of the whole tuning range. For many purposes 
it would thus seem possible to make the reaction con- 
trol a pre-set one though the author prefers other- 
wise, 

By virtue of the dependence of reaction upon the 
ywerall gain of the radio-frequency section of the 
receiver, it was found that, with the receiver in a just 
oscillating condition, oscillation ceased whenever a 
signal sufficiently strong to cause operation of the 
automatic gain control was accurately tuned in. The 
stronger the signal, the greater became the freedom 
from tendency towards incipient oscillation so that, 
in effect, the receiver not only possessed automatic 
gain control but also automatic reaction control. In 
the case of reasonably strong signals, application of 
reaction produced little or no change in the volume 
f sound produced from the loudspeaker owing to 
the functioning of the automatic gain control. Such 
reaction, however, resulted in a reduction in the level 
of interference partly by virtue of the increased 
selectivity brought about by reaction in the usual 
manner and partly by virtue of the increased strength 
of the wanted signal causing the automatic gain con- 
trol to reduce the overall sensitivity of the receiver 
to unwanted signals 

Variable Nezative 
what is regarded as 


Feedback:—Having effected 
a significant improvement in the 
r.f. and detector portion of the receiver, attention 
was next directed to the audio-frequency section 
rhe circuit shown in Fig. 1 makes no provision for 
negative feedback though, wherever possible, such 
feedback is regarded as very desirable, particularly 
in receivers employing the EF50 type valve in con 
junction with small-sized output transformers which 
inevitably possess inadequate primary inductance for 
the required load impedance of some twenty 
thousand ohm: 

On the other hand, it is equally desirable that, at 
maximum setting of the vo!ume control, there should 
be no appreciable negative feedback in order to avoid 
unwanted loss of sensitivity when may be desired 
to receive unusually weak signals. A method of 
volume control which automatically increases nega- 
tive feedback from zero, at the maximum volume 
value (consistent with freedom from 

minimum volume setting is thus 

the ideal. Attempts leading to a 
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successful solution of this problem are described 
below. 

The first possibility investigated involved mechani- 
cally coupling the normal output valve volume con- 
trol potentiometer to a second potentiometer wired 
into the circuit so as to provide variable feedback 
from the secondary of the output transformer to the 
cathode of the detector. This scheme proved to be 
unsatisfactory for the following reasons: (a) variation 
of the feedback control potentiometer caused varia- 
tion in the effective value of the detector cathode 
resistance and thereby upset the functioning of the 
amplified a.g.c.; (b) the maximum degree of feed- 
back was limited by onset of instability due to phase 
changes arising from intervalve coupling and output 
transformer characteristics; (c) maximum feedback 
(consistent with stability requirements) was obtained 
only when the normal volume control was set to its 
minimum position. This, of course, implied that 
the effective amplification of the output stage was 
reduced to a very small value so that full benefit was 
not obtained from negative feedback; (d) as the nor- 
mal volume control was within the feedback loop, its 
effect was largely nullified by virtue of the feedback 
and contro! of volume tended to be confined to the 
minimum end of the control potentiometer. For the 
reason given in (c), this could not be considered very 
satisfactory. 

In view of these difficulties it was decided to con- 
fine feedback to the output stage alone, a certain 
amount of feedback being in any case provided in 
the detector circuit by reason of the un-bypassed 
cathode resistance, 

Initially, attemyts were made to obtain the desired 
degree of feedback without employing anything more 
than a normal yolume control potentiometer, but 
they proved impracticable because volume could 
not be reduced sufficiently despite the limiting effect 
of the receiver’s automatic gain control. 

The problem was eventually solved by means of 
the circuit shown in Fig. 4 which involved the use 
of a pair of ganged one-megohm potentiometers. 
This arrangement automatically varied the feedback 
from zero to 100 per cent as the volume control was 
moved from its maximum to minimum positions. 
Furthermore, at the minimum volume setting 
attenuation of the signal input to the output stage 
was limited to 50 per cent so that, within the feed- 
back loop, amplifier gain was maintained at a 
reasonably high level. 
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Fig. 6. Details of the former used for the twe bandpess 
tuning coils in the receiver 
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In practice, owing to the limiting effect of a.g.c. 
upon the detector output, it proved unnecessary ever 
to reduce the volume control to anything approach- 
ing its minimum setting; hence the signal applied to 
the grid of the output valve was normally not attenu- 
ated to any appreciable extent. Control of volume 
was thus virtually effected by feedback alone, all 
surplus signal strength thereby being usefully em- 
ployed in minimizing distortion. It is, of course, 
possible to apply 100 per cent feedback in this man- 
ner to a single valve without risk of instability and 
the arrangement can thus be regarded as almost per- 
fectly meeting the ideal requirements for a volume 
control. Certainly, the results obtained, in compari- 
son with the original control without feedback, amply 
justified the efforts made to gain the desired effects. 

Final Circuit:—Fig. 5 shows the complete circuit 
as finally developed. The previously published 
articles, to which reference has already been made, 
should be consulted for details as to the exact mode 
of functioning of the amplified automatic gain control 
which, in the present circuit, has been made even 
more effective by simultaneous automatic control of 
reaction. A very small aerial is all that is required 
and its use obviates the likelihood of cross modula- 
tion difficulties arising as a result of applying too 
large an input to the first valve. Even so, a strong 
local signal causes “swamping” of weaker signals 
in adjacent channels and it is probable that incor- 
poration of a wave trap, as advocated by Amos and 
Johnstone, would prove beneficial. This, however, 
has not so far been attempted. 


APPENDIX 


Coil Design Data 


The two coils of the intervalve bandpass coupling 
are identical and may be constructed with standard 
moulded formers of 13/32in external diameter fitted 
with threaded dust-iron cores. Thin Paxolin cheeks 
are located on the formers by means of slots as shown 
in Fig. 6, so as to provide a winding space one quar- 
ter of an inch in length. Within this space, 100 
turns of Litz wire are pile wound in a random man- 
ner so as to approximate to wave-winding. The 
Litz employed consists of nine strands of No. 45 s.w.g. 
enamelled copper wire enclosed in an outer covering 
of silk but alternative forms of a similar kind would 
no doubt be satisfactory. In fact, in view of the use 
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of reaction, it is probable that solid wire could be 
employed in place of Litz without detriment to the 
receiver’s performance, though somewhat more 
reaction might be necessary. 

Using tuning capacitors of 0.0005uF maximum 


capacitance, the coils described should provide a 
{frequency range of 550 to 1,550 kc/s approximately 
with the dust cores almost fully inserted which 
should ensure the maximum benefit {rom the use of 
dust-iron cores. 


Manufacturers’ Products 


NEW EQUIPMENT AND ACCESSORIES 


Transformer Tester 


A TEST SET known as the “Trantesta,” designed 
primarily for testing for short-circusted wurns in televi- 
sion line output transformers, but equally applicable to 
any iron-cored inductor, is obtainable from Farnell 
Instruments, 15, Park Piace. Leeds. Tests can gener- 
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“ Trantesta "’ for testing iron-cored transformers for short- 
circuited turns 


ally be made without removing the component from 
the set 

The basis of the tester is an a.f. oscillator with a very 
sensitive microammeter connected in its grid circuit 
The transformer under test is connected across the 
oscillatory circuit by a pair of probe leads and any dis- 
turbance introduced by the presence of the “ work” is 
registered on the meter. A transformer with several 
short-circuited turns causes serious disturbance in the 
oscillator and gives a considerable deflection on the 
meter. For simplicity of operation the meter scale is in 
two coloured sections only, one marked “ good”; the 
other “ replace.” 

Provision is made also for continuity tests for which a 
second meter scale, marked also “ good” and “ replace,” 
is provided 

e “ Trantesta " measures 8 x 5 x 4'n, weighs Sib and 
costs 17 guineas. It operates from the 200-250V a.c 
mains. 


Comprehensive V.H.F. Signal Generator 


SHOWN in the illustration is the Type SMAF v.h. 
standard signal generator made by Rohde and Schwarz 
of Munich and obtainable in this country through 
Aveley Electric, Lid., Ayron Road, Aveley Industrial 
Estate, South Ockendon, Essex. This generator is of 
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laboratory type and the facilities provided are in keep 
ing with this classification. 

Eight different modes of modulation can be applied to 
an r.f. oscillator covering, by means of a six-way coil 
turret, a frequency band of 4 to 300 Mc/s. A colpitts 
r.f. oscillator is employed and is frequency stabilized 
first by means of a voltage-stabilized power supply and 
secondly by sampling the r.f. output with a crystal recti- 
fier and applying the resulting d.c. to a current-regulat- 
ing valve in the cathode circuit of the oscillator. 

The various types of output provided are: (1) 
external video up to 5 Mc/s; (2) external a.m., 30 c/s to 
100 kc/s; (3) internal a.m. at 1,000c/s, +5%; (4) c.w.; 
(5) internal f.m. at 1,000 c/s, +5%, with deviations up 
to 100 kc/s; (6) external f.m., 30c/s to 20kc/s with 
deviations up to 100 kc/s; (7) 1,000-c/s internal a.m 
with simultaneous external f.m., 30 to 20 kc/s; (8) simul- 
taneous 1,000-c/s internal a.m. and 100-c/s f.m.; (9) 
simultaneous external a.m. and f.m. Amplitude modula- 
tion and f.m. deviation are internally monitored, adjusted 
and read off on meters. Amplitude modulation is applied 
to a buffer amplifier and f.m. only to the oscillator. 

Control of the r.f. output is by means of a step attenu- 
ator and a variable capacitance voltage divider, the two 
giving a calibrated output over the range 0.05 ”V to 


Rohde and Schwortz v.h.f. signal generator, Type SMAF 


S0mV with an accuracy of +1db+0.1“V up to 225 
Mc/s and +2db+0.1«V from 225 to 300 Mc/s. The 
output impedance is 60 2. 

The generator is housed in a cast light-alloy case with 
double screening of the oscillator, employs 11 valves and 
tubes of one kind or another and several metal and 
crystal rectifiers. It is a.c. operated, weighs 62 Ib and 
costs about £700 


Electrostatic “Tweeters.” It is. regretted that the 
block on page 568 of the November issue, illustrating 
the LSH75 and LSH100 units was inverted; the square 
unit on the right is the type LSH75. 
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The case 
for ‘Castanet’... 


The problems of obtaining satisfactory 
time constants and at the same time 
keeping component bulk down to a 
minimum are all too familiar. These 
polarised miniature electrolytic capacitors 
~CASTANET by name—go all the way 
in removing what has for a long time been 
a thorn in the side of designers. A mere 
22 mm by 6 mm, with a capacity of 
50 microfarads and a D.C. leakage of less 
than one microamp at 70V., CASTANET 
capacitors are capable of operating over a 
temperature range of —60° C. to +150° C. 
After shelf storage, without volts, at 70° C, 
for several thousand hours, the capacity, 
power factor and D.C. leakage current 


values show no significant change. 


Plessey 


*‘ Castanet’ 


REGD, TRADE MARK 
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The place 
for ‘Castanet’... 


The determination of the place for 
CASTANET is simple. It is anywhere 
where space is at a premium and essential 
characteristics demand stability of 
performance coupled with low leakage 
current over a very wide temperature range. 
The units are normally provided with a 

4 BA stud and anode tag. A silicone 
rubber grommet is available by means of 
which the units can be mounted on a 
chassis and connected in series or 

parallel, providing a range of working 
voltages and capacities. 

Time constants of the order of one hour 
can be obtained making the units ideal for 


very long period discharge circuitry. 


Tantalum Electrolytic Capacitors 


Manufacturers are invited to write for 
Plessey Publication No. 659/1 which 
contains comprehensive details of the product. 


*‘Castanet’ Electrolytic Capacitors are produced by the 
Chemical & Metallurgical Division of The Plessey Co. 
Ltd., Wood Burcote Way, Towcester, Northants. 
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£12-10s. 


Add to the wide response already obtain- 
able from the famous Phase Inverter 
Speaker by merely adding the new 
‘*Extratop " Dynamic Pressure Tweeter 
Unit complete with Crossover. Impedance 
15 ohms. Suitable for use in conjunction 
with any 15 ohm speaker but even better 
with the Phase Inverier Speaker. 
Tweeter £12 -10s; Phase Inverter Speaker 
£16 10s. 


Ediswan now offer a complete range of Germanium 
Point Contact and Junction Rectifiers. The former 
find many applications in the high frequency field 
and the latter are ideally suited for power packs 
and similar applications where high efficiency 
and minimum space requirements are of prime 
importance. 

A descriptive brochure is available on 


request and our Engineers are at your service. 


£16-10s. > E DISWAN 


SOUND SALES LIMITED RADIO DIVISION 


* Manufecturers of ali AZ Products (*A-Z' Rega. Trade Mark)’ | THE EDISON SWAN ELECTRIC CO, LTD 
Works and Acoustic Laboroto: ies :— 155 Charing Cross Rd., London, W.C.2 and Branches 

WEST STREET, FARNHAM, SURREY, ENGLAND Member of the A.E.1. Group of Companies 

Tel. Farnham 6461 (3 lines) “Grams Sounsense Fernham | Telephone: Gerrard 8660 Telegrams: Ediswan, Westcent, London 


American Colour 
Television 


Waar is wrong with American colour television? 
Why has it not been as successful as was at first 
expected? Some months D. C. Birkinshaw, 
superintendent engineer of B.B.C. television, paid 
a visit to the United States to study television tech- 
niques, during which time he obtained some very 
definite answers to these questions. Giving the 
results of his observations in a recent Television 
Society lecture, he began by saying that the situa- 
tion was not due to any failure of the N.T.S.C. 
compatible system, in which the American engineers 
still had great confidence. It arose simply because 
colour television had been launched too soon, before 
adequate facilities were available to back it up and 
make it into a reasonable public service. 


Cost of Receivers 


To begin with, said Mr. Birkinshaw, the cost of 
receivers was too high. The average price was in 
the region of 800 dollars, which was about three 
times the figure for black-and-white sets. There 
were some rumours of a drop to 500 dollars but in 
practice the minimum price was still about 750 
dollars. Secondly, the American people apparently 
did not put much value on the esthetic advantages 
offered by colour. They were only concerned with 
having a picture on all day in the home, which they 
could look at occasionally in the midst of doing other 
things. Whether it was in colour or not was 
immaterial. Arising out of this, the small size of 
the colour picture (generally 15-in) made it less 
compelling to the attention than the big 21-inch 
monochrome pictures to which the Americans were 
accustomed. 

On the transmitting and programme-producing 
side, Mr. Birkinshaw said the main trouble was that 
the proportion of television programmes actually 
transmitted in colour was far too small. The average 
total of programme time for each network was about 
140 hours a week, but of this only one hour was 
devoted to colour. One reason for this situation was, 
of course, the enormous cost of producing colour 
programmes, which was generally too much for the 
sponsor to pay. In one case an hour of light enter- 
tainment had cost 165,000 dollars; of this the sponsor 
paid only 80,000 dollars while the broadcasting 
company had to find the rest. 

Finally, said Mr. Birkinshaw, there was the poor 
technical quality of the colour pictures, and for this 
the receivers were mainly to blame. In his view, 
nobody in the United States had yet produced a 
good colour receiver, nor a good three-colour c.r 
tube. The colour values on the receiver screen 
seemed faulty and lacking in subtlety, while tinting 
occurred on blacks and whites. Registration of 
luminance and chrominance information was not 
maintained within the necessary limit, which 
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appeared to be 0.lu sec. Moreover, the luminance 
bandwidth was deliberately cut to avoid the visible 
dot pattern caused by the chrominance sub-carrier, 
and this again resulted in poor definition. (Here 
Mr. Birkinshaw interpolated that he thought we 
could do without this bandwidth cutting in Britain 
and that “notch” filtration of the sub-carrier would 
be sufficient.) In some viewing tests on a typical 
American colour receiver it was impossible to find a 
set of adjustments that was satisfactory for the whole 
transmission. On the question of servicing, it took 
about 11 hours to set up a receiver correctly and two 
hours to change and adjust a three-colour c.r. tube 

The quality of the compatible pictures viewed on 
black-and-white receivers was better than expected. 
This impression may have been gained, however, 
simply because the quality of the ordinary black- 
and-white pictures was normally so bad! Neverthe- 
less, there were no obvious defects such as sub-carriet 
dot pattern or noise on the sound. 

There were, of course, considerable difficulties at 
the transmitting end as well. Picture faults were 
caused by drifts in the cameras, and with three pick- 
up tubes in each camera this was obviously more 
serious than in black-and-white television. Very flat 
lighting was used in the studios (because with 
“contrasty” illumination the Americans found it 
difficult to keep their image orthicon pick-up tubes 
in the linear mode of operation) and this made the 
colour pictures look inert and lifeless. Mr. Birkin- 
shaw thought that we in Britain would be a long way 
ahead on this problem by the time colour television 
arrived here. The great intensity of illumination 
needed in the colour siudios was another difficulty. 
This was about 400 foot-candles incident* or, in 
terms of power, 180 watts per square foot of studio 
space. As an example, the lighting for one studio 
consumed as much as 1,250 kilowatts! 

Vans were available for outside broadcasting, but 
the Americans had found this type of work extremely 
difficult. With sunlight outdoors there were bigger 
contrast ratios to be handled, while with indoor sub- 
jects the intensity of illumination was generally not 
great enough. As a result there had been very few 
live outside broadcasts in colour—only about one in 
four months. It had been found better to use colour 
film. 


Colour Recording System 


The recording of live colour programmes for future 
transmission (in colour) had also been quite a 
problem, and setting up the equipment was not at 
all easy. There was, however, one new colour 
recording system on the way which looked rather 

* In black-end-white television the intensity required is norm 


ally between 30 and 200 foot-candles, depending on the type of 
camera used. —-Ep 
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promising. In this, each frame of the recording 
film was divided into four rectangles, three of which 
contained images giving (in black-and-white form 


the brightness values of the red, green and blue 
components of the picture, the fourth rectangle 
being unused. The colour film was reproduced by 


pro.¢ecting appropriate coloured lights through the 
three rectangles and combining the images. 
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MOST figures for maximum permissible frequency 
fluctuation, due to imperfections in sound recording 
and reproducing equipment, have been derived 
hitherto from subjective tests using artificially 
generated simple tones. By an ingenious magnetic 
drum mechanism these tests have now been ex- 
tended, by A. Stott and P. E 
Research Dept., to programme material—particu- 
larly the piano—in order that results may be .ex- 
pressed more realistically in relation to actual 
listening conditions 

The rim of a non-magnetic disc is coated with 
magnetic oxide after the manner of the storage drum 
units used in computers. The erase, record and 
playback heads do not make actual contact but are 
spaced from the surface by about 0.0005in, and 
the peripheral speed of the drum is increased to 


ERASE 

HEA 

Pr ~~ MAGNETIC COATING 
" ON RIM OF DISC 


OSCILLATING 
REPROOUCIN 
HEAD 


RECORDING 
WEAOD 


Pitch-fluctuauion generator for programme material. 


Axon of the B.B.C. 


In conclusion, Mr. Birkinshaw said that the lack 
of success of American colour television, and the 
particular reasons for it, should provide considerable 
food for thought for us in Britain at the moment 
(Choosing a suitable transmission system was one 
thing, but many other questions apart from the 
purely technical had to be considered before we could 
be sure of achieving a successful public service 
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FLUCTUATION FREQUENCY (c/s) 


Ampli*ude-modulation and frequency-modulation thresholds 
for piano programme muterial 


100in/sec to keep the wavelength long and the 
output from falling at high frequencies. Erase and 
record heads are fixed, but the playback head is 
mounted on a radial arm, driven by a movirg-coil 
mechanism, and can be made to oscillate and so in- 
crease or decrease the relative speed of the recording 
medium past the head. The head and other moving 
parts have been designed for lightness and can be 
ised to apply waveforms other than sinusoidal, This 
is important because speed changes can, in practice, 
be random as well as cyclical. 

In a paper* published recently details are given 
of tests on 70 miscellaneous subjects, using the piano 
as the most critical programme material. Similar 
tests for the effect of amplitude modulation were 
also carried out and the results are combined in the 
urves reproduced here, which are put forward as a 
basis for permissible standards of performance in 
recording and reproducing systems. The inverse of 
these curves might also be used in weighting networks 


for measuring equipment. 
* Prot. 1S VO Part 6, No. 5, Sep er 1955 
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ONE of the innumerable things affected by the 
changes in Purchase Tax announced in the Autumn 
Budget 1s the Wireless World Diary To the retail 
prices of 5s leather and 3s 6d rexine must be added 
ls and $4d P.T., respectively. 
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DECEMBER 


LONDON 

Ist. LEE *Tridac: a large ana- 
logue computing machine” by Lt.-Cdr. 
F. R. J. Spearman, J. Gait, A. V. 
Hemingway and R Hynes at 5.30 
at Savoy Place, W.C.2. 

6th Radar Association.--Mullard 
technical films at 7.30 at the Bonning- 
ton Hotel, Southampton Row, W.C.1. 

6th. Soci of Instrument Techno- 
logy “Planning a servo-mechanisms 
laboratory ‘or instructional purposes ” by 
Eric B. Pearson at 7.0 at Manson House, 
Portland Place, W.1. 

7th. LE! ‘Some half-tone stor- 
age tubes t R S- Webley, Dr. H. G. 
Lubezynski Rd A. Lodge at 5.30 at 
Savoy Place, W.C 

9th Television Society. — “The 
secondary emission valve and its appli- 
cations” by A. H. Atherton at 7.0 at 
the Cinematograph Exhibitors’ Associa- 
tion, 164, Shaftesbury Avenue, W.C.2. 

12th. LE.E * The television studio 
as seen by the producer” by Alvin 
Rakoft at 5.30 at Savoy Place, W.C.2. 

13th LE.E students.—“ Colour 
television” by L A Harris at 6.30 at 
Savoy Place, W.( 

14th. LLR E. “The remote 
presentation radar information” by 
G Dixon and H. H. Thomas at 6.30 
at the London School of Hygiene and 
r'ropical Medicine, Keppel Street, 
W.C.) 

I4th. Radar Association.—* Guided 
weapons" by W. H. Stephens (head 
~ the Guided Weapons Department, 
R.A.E, Farnbo rough) at 7.30 at the 
Anaton rheatre, University College, 
Gower Street, W.C.] 

16th B.S.R.A.—*“ Transistors in 
audio amplifier design” by L. B. John- 
son at 7.0 at the Royal Society of Arts, 
John Adam Street, W.C.2 

16th. Radio Society of Great Britain. 


Annual General Meeting and pre- 
sentation f trophies at 6.30 at the 
Institutior of Electrical Engineers, 
5a Pla WwW. 

BIRMINGHAM 

Sth 1.E.} “Underwater echo- 
ranging ” by Prof. D. G. Tucker at 6.0 
at the James Watt Memorial Institute, 
Great Charles Street (joint meeting with 
the Birmingham Centre of the Institu- 

1 of Post Office Electrical Engineers). 
CARDIFF 

14 Brit.1.R.E A discussion on 
the training of radio engineers. 
Openers, Dr. W. J. Thomas, H. Roberts 
ind A. J. Kenward at 6.30 at the 
Liandaff Technical College, Western 
A ¢ 
DUBLIN 

15th LE.E Germanium trans- 
istors by R. McCormick at 6.0 at 
the Physical Laboratory, Trinity Col- 
ge 

16th LEE “ Courier to carrier in 
ommunicctions ” by T. B. D. Terroni at 
8.0 at the Mansion House 


EDINBU 7. 
LE 


6th “ Electrical energy from 
the wind by Ez W. Golding at 7.0° 
at the Carlton Hovel, North Bridge. 

th. LEE * High-speed electronic 

analogue computing techniques” by Dr 
D. M. MacKay at 7.0 at the Carlton 
Hotel, North Bridge 
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MEETINGS 
nag 6 ee 

E.E.—"“ The use of transis 
ty ,3 pa type circuits” by! 


G. B. B. Chaplin at 7.30 at the R.A.E 
Technical College. 


GLASGOW 

7th. LE.E.—* Electrical energy from 
the wind” by E. W. Golding at 7.0 a 
the Institution of Engineers and Ship 
builders, Elmbank Crescent 

8th. Brit.1.R.E.—*" Automatic con 
trol of machine tools” by H. Ogden at 
7.0 at the Institution of Engineers and 


Shipbuilders, Elmbank Crescent 
LIVERPOOL 
Sth. LE.E.—* Transistor power am 


lifiers " by R. A. Hilbourne and D. D 
lease at 6.30 at the Electrical Engineer 
ing Department, Brownlow Hill 

7th. Brit. LR.E—* The development 


of a design for an angle modulator 
radio link” by H C. Spencer at 7.0 at 
the Chamber of Commerce, 1, Old Hall | 
Street. 
MANCHESTER 
Ist. Brit.I.R.E.—* The latest de 
velopments in computer design” b 
J. J. Moore at 6.30 at Reynolds Hal! 
College of Technology, Sackville Street 
Ist. B.S.R.A.—Disc and tape re 
cording competition at 7.30 at the 


Times Recording Studio, Deansgate 
6th. I.E.E.—* Tridac: a large ana 
logue computing machine” by Lt-Cdr 
FP. R. Spearman, J. J. Gait, A. V 
Hemingway and R. W. Hynes at 6.15 
at the Engineers’ Club, Albert Square 
7th. 1E.E.—* The recent search fo 
end salvage of the Comet aircraft nea 
Elba” by Commander C. G. Forsberg 
R.N. and G. G. MacNeice at 6.45 at 
the Engineers’ Club, Albert Square 
13th. Society of Instrument Techni 
logy.—“ Electronic developments” by 
J. EB. Fielden at 7.30 at the College of 
Technology, Sackville Street 


NEWCASTLE- UPON- TYNE 

Sth. LE * Artificial reverbera 
tion” by Dr. P. E. Axon, C. L. 5. Gil 
ford and D. E. L. Shorter at 6.15 at 
King’s College 


14th. Brit.1.R.E.—*“Metal cone loud 
speaker” by W. I. Heath at 6.0 at 
Neville Hall, Westgate Road 
PLYMOUTH 

Ist. LE.E.—* Transistors” by R 


A. L. Cole at 3.0 at the Electricity 
rooms, New George Street 


Show 


SWANSEA 

8th. LE.E.—* Thermionic valves of 
improved quality for Government and 
industrial purposes” by E. G. Rowe 
P. Welch and W. W. Wright at 6.0 at 
the South Wales Electricity Board Show 


rooms, The Kingsway. 
TORQUAY 

8th. B.S.R.A.—* Three dimensional 
sound” by F. H. Brittain at 7.45 at 


Callards. Café. 


WOLVERHAMPTON 

14th. Brit.I.R.E.—* Television aerial 
design for Band III” by I. A. Davidson 
at 7.15 at Wolverhampton apd Stafford- 
shire Technical College, Wulfruna 
Street. 
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SOUND 


For more than a generation the name 
TRIX has been synonymous with quality 
—for TRIX Sound Equipment is pro- 
duced to the highest standards of Sound 
Engineering. Whether it be micro- 
phone, amplifier, loudspeaker or gramo- 
phone, each unit is designed and built 
to give reliable and lasting service the 
world over. 


MODEL T.103: 
High-fidelity Ampli- 
fier with numerous 
applications Four 
inputs to suit mag 
netic. or crystal pick- 
ups and radio or 
other input with 
appropriate selector 
switch. Outputs for 
low impedance 
speakers and 100 wv 
Pre; £26 100 


ine 


MODEL G787! 
New high-grade moving 
coil Microphone of exce! 
lent frequency response 
substantially level between 


50 and 8,000 c.p.s Satin 
chrome finish Mic 
(G7B71/A) £7100 


With add tional switchbox 
(as iMuscraced) te #0 


Quality 
Sound Equipment 


THE TRIX ELECTRICAL OO. LTD. 


MAPLE PLACE, TOTTENHAM COURT ROAD 
LONDON, W.) 


Tel: MUS 5617. Gr: me: Trivadio, Wesdo. London 
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and does likewise, all is light (if not 
veetness) again—until another 
| y f yw turns his switch, when off 
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far better results when they had their problems in the present issue.-—E1 iry outiay on h television outfit 


sets retuned and their Channel 5 
aerials reoriented to the Channel 2 


North Hessary Tor i 


aasocistes “WIRELESS WORLD” PUBLICATIONS 


ILIFFE 
It's the Picture that Matters FECHIICAL BOOHS Net By 
Price Post 
While I entirely agree that, if you SECOND THOUGHTS ON RADIO THEORY. Cathode Ray 
have to make the most of a poor of Wireless World 25/- 25/8 
metre-wave signal, the receiving GUIDE TO BROADCASTING STATIONS 1955-56. Compiled 
; by W relene We 2/6 2/8 
array must be made exactly to fit it, r 
> WIRELESS WORLD ve TUNER. 8S. W. Amos, B.Sc. (Hons 
I’m pretty sure that no such thing is A.M.L.E.&., and G. G. Johnstone, B.Sc.(Hons.) 2/- 2/2 
necessary when a fine “fat” signal RADIOL ABORATORY HANDBOOK. M. G. Scroggie, B.S« 
is in question. Here's an example M.LE.E, 6th Edition 35 26/3 
4 ne ED STUDIO ENGINEERING FOR SOUND BROADCASTING 
A London friend, Owning 1 B.8.C, Engineering Training Manual by members of the 
channel set, hadn’t managed to get B.B.C. Engineering Division. General Editor J. W. Godfrey. 25 25/6 
his Band III aerial installed when NTR OOO TION TO VALVES. R. W. Hallows, M.A. (Cantab 
4.1.E.E., and H. K. Milward, B.Sc. (Lond.), A.M.LE.E 86 8/10 
the LT.A. transmission started 
- , RADIO INTERFERENCE SUPPRESSION: As Applied to 
Just to see what would happen he Radio and Television Reception. G. L. Stephens, A.M.1.E.E 
connected the inner of a co-axial 2nd Edition 10/6 1011 
slue to his wireless acrial ¢ . SOUND RECORDING AND REPRODUCTION. A B.B. 
plug ~ ” ue ; and it Engineering Training Manual J}. W. Gedfrey and 8. W 
outer to carth Result: both pic Amos, B.Sc. (Hons.), A.M.1L.E.5 )- 30/8 
ture and sound pretty good. Frankly, ADVANCED THEORY OF WAVEGUIDES. L. Lewin 0/- 30/7 
again, I can’t see why the designers FOUNDATIONS OF WIRELESS M. G. Scroggie, B.Sc 
of television aerials work in the mid M.1.E.E. 5th Edition 12/6 13/- 
frequency—-the mean of the sound ' A complete list of books is available on application 
and vision frequencies The sound ; Obtainable from all leading booksellers or from 


seems pretty well able to take care 
‘ SONS )» p o . “e 
of itself one seldom hears com ILIFPER & N LTD Dorset House Stamford Street, London, 8.E.1 


plaints about it. It’s nearly always 
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which I hope the B.B.C. and the | 
L.T.A. will note, inwardly digest 
and act upon. It was his very first 
television receiver. The desler | 
brought it his home; went up 


aloft to fit the aerial and then pro- | 


ceeded to adjust. Try as he would 
and did) the said dealer could ob- 
tain none but the poorest pale, 
jittery picture. “Can’t understand 
t,” he said at last; “we generally 
find reception excellent hereabouts. 


rhis must be a bad spot and the | 


only thing I can do is to fit a more 
slaborate aerial array; that'll cost you 
inother £11 Feeling that it was 
no good spoiling the ship for want 
of a ha’porth of tar, my friend 
agreed. ‘The dealer went his way, 
promising to bring the other aerial 
next morning That evening my 
friend switched on the set just to 
see what it would do. To his utter 
astonishment, a perfect picture 
appeared on the screen as soon as 
the valves had warmed up. Ringing 
1p a neighbour, he found that owing 
to one of those technical hitches 
Holme Moss had been transmitting 
ym much reduced power earlier in 
the day. He was fortunately able 
next morning to telephone the dealer 
in time to prevent him from coming 


out with the extra £11 worth of 


aerial equipment 


Letting Them Know 

The point is that neither he, nor 
the dealer (who acted in perfect 
good faith) knew, or had any means 
of knowing, that when the receiver 
was installed the transmitter was 
working with much reduced power 
output. One wonders (a) how many 
needlessly elaborate aerial arrays are 
installed by honest dealers when 
such mishaps occur at TV transmit- 
ting stations and (b) how much 
worried knob-twiddling is done by 

-wers, who fear that the worst, or 


omething very like it, has happened 


to their sets. My correspondent 


makes a suggestion which I regard | 


as eminently reasonable and recom- 
mend to both the B.B.C. and the 
I.T.A. for serious consideration. It 
s this: when for one reason of 
another the output power is reduced 
there should be superimposed on the 

cture some agreed and unmistak- 
able indication that signal strength 
s below par.* I’m sure that such 


a system of notification would be | 


warmly welcomed. 


*B.B« stations which rely on the 


radiated signal from another station for | 


revansmission do superimpose « white pe 
on the picture when the rectived signal is 
below par 
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swat, MAINS connecrons 
1.5 to 3 Amperes—250 Volts 


THESE Mains connectors are small, neat and reliable, the 


socket members measure only 


& X Hin. (approx.). They are 


ideal for use with radio, television. and other light-load electronic 
equipment, especially where space must be conserved. They 


are also suitable for other 


many low-voltage 


2-wire or twin connections; indeed 
uses as well as on Mains. Manufactured from 


the finest grade bakelite and s.x.p.p. All metal parts are Silver- 
plated. Fitted with resilient metal socket and tubular or solid 
non-resilient pins, for easily soldered connections. 


P424 
(Together 


P.418 
(Together 


(Together a: P.423) 


P.414 PAI? 
(Together = P.417) 


LIST NOS. P.420 (Socket), P.421 (Plug 

Clamp connections. Overall dimensions:— 
Socket 27/32in. = 11/32in 19/32in 
Plug ~ ditto plus pins ;in. long. Electrica 
ratings 3A. at 6V., 2A. at 110V., 1.5A 
at 250V 


* 


LIST NOS, P.Al4 (Socket), PAIS (Plug 
Clamp connections. Overall dimensions:— 
Socket iin. = bin. « 135/)6in. Plug 
ditto plus pins tin. long. Electrical ratings 
6A. at 6V., 4A. at 110V., 3A. at 250V. 


* 


LIST NOS. P.Al0 (Socket), P.A24 (Plug 
Overall dimensions of Plug 1 Ain 

in. » #in., Solder connections, Electrical 
ratings same as for socket (lin No 


P.420), see above 


. 


LIST NOS. P.414 (Socket), PAIS (Plug 

Overall dimensions of Plug lfin 

jin. « in. Solder connections, Electrical 
ratings same as for socket (Lin: No 
P.Al4) see above 


* 


LIST NOS. P.420 (Socket), P.425 (Plug) 
Overall dimensions for Plug Il 4in, x 
jin. * lin. Solder connections. Electrical 
ratings same as for socket (Lint No. 
P42), see above 


* 


LIST NOS. P.414 (Socket), P.A19 (Plug) 
Overall dimensions for Plug ifin. x 
jin. * lin. Solder connections. Electrical 
ratings ~ Same as for socket (Lin No 
PAlA), see above 


For full technical details 
on these and all other 
* BULGIN components, send * 
for catalogue No. 195/;WW 
Prica 1/~ post free 


A. F. BULGIN & CO. LTD. 

BYE - PASS ROAD, 

BARKING - ESSEX 
Rippleway 5588 (5 lines) 


UNBIASED 


Undebunking Wrotham 


I DON’T suppose that the word 
“undebunking” has the slightest 
etymological justification but as it 


exactly suits my purpose, I make no 
apology for coining it 

As every reader of Wireless World 
knows, the B.B.C. has, in past years, 


experienced increasing difficulty in 
providing a reliable broadcasting 
service throughout the country due 
to the ever-increasing number of 
Continental stations struggling for 
existence in a restricted ether space 

Like the Empire builders of old, 


the B.B.C. decided to emigrate to 
the wide open spaces and these they 
have found up among the higher 
frequencies. There is plenty of 
elbow room there and as everybody 
knows it is possible to transmit a 
wide af. band without falling foul 
of other stations. Now it was, I 
think, the undue publicity given to 
this latter fact that led many people 
to believe in the equation v.h.f./fi.m 


:Hi-Fi. This belief has, however, 
been successfully debunked in Wire- 
less World and elsewhere. It has 
been pointed out that the a.f. band 
is limited by the technical charac 
teristics of the G.P.O. lines which 
feed the programmes to the trans- 
miutter 


Now it has always been my privi- 
lege to disagree with my technical 
betters and I cannot help feeling 


My technical betters. 


that this debunking process has been 
carried a little too far and a little 
undebunking is necessary. I would 
make bold to say that Wrotham dces 
provide a very real hi-fi service to 
that section of the community it is 
intended to serve. To use a simple 
anilogy; to a man born and brought 
up in a boiler factory a journey in a 


By FREE GRID 


London tube would seem like Nir 
vana itself whereas to anybody used 
to the peace of Juan Fernandez 
would be like hell on earth 

It is all a matter of relativity I 
cannot believe that the ardent d 
bunkers, technically correct as the 
undoubtedly are, realize what the 
radiations of Wrotham mean to 
thousands of listeners who, for year: 
past, have had their music mixed uy 
with monkey chatter from the Con 


tinent as well as local man-mad¢ 
interference. To a starving man 
meal at a coffee stall seems like 
Lucullan repast. 

All that I have said does not con 


tradict the fact that none of us can 
have real hi-fi broadcasting in 
homes until the limitations of 
G.P.O. landlines have been over 
come. The Germans have shown 
us one way out of the difficulty 
maybe we can cap this with a better 
one 


Do You Know ? 


WHILE browsing through the page 
of the November issue of Wireles 
World my attention was caught by 
a paragraph with the above heading 
on page 571). I found that I wa 
stumped by the very first item of th« 
quiz as I couldn’t say off-hand what 
is the correct element length of a 
Band II aerial. I eagerly read the 
remaining queries expecting to be 
directed to another page for 
the correct answers. 

I must confess to a slight 
feeling of annoyance when 
I found that I was referred 
to the 1956 Wireless World 
Diary for the answers. This 
feeling soon passed, how 
ever, and I hurried round 
to the local stationers to 
buy my copy. I was glad 
to find I had scored quite 
a high percentage of sux 
cess in my answers. I do 
think, however, that the 
Editor might have offered 
a prize of a diary for an 
all-correct solution even 
though I myself would not 
have won one. I doubt if 
any of you would have donc 
so either: in fact I feel so 
strongly about it that I will 
pay for a diary for any of 
you who can send the 
Editor an all-correct solution with 
out looking in the diary or other 
reference books 


The Televisaphone 


THE THREAT of the televisaphone, 
or in other words the marriage of 
television with the telephones, draws 


our 


the 


londe 


The favourite t 


ever nearer. It is inevitable that one 
day sight will be added to sound on 
our telephones and we shall no longer 
xe able to answer the phone in our 
ne gligé. 

I cannot think that this invention 

one which is wanted by amybody, 
but by a slight modification it could 
be made into a boon and a blessing 


to man. As at present planned the 
reen will be switched into circuit 
it the same time as the mike and 


earpiece by the lifting of the hand- 
et What is wanted, however, is 
that the energizing of the bell oper 


ates a relay which switches on the 
television screen so that we can see 
our caller before we answer the 
phone. 


At present when the bell rings we 
iven’t the remotest notion whether 
the person at the other end is our 
favourite blonde or our Aunt Maria 
In order to find out, we are compelled 
to say “hallo” and if it happens to 
be Aunt Maria or somebody equally 
objectionable there is no escape as 
our voice will have given us away 

I do admit that my idea is one 
which could be abused. There would 
be nothing to stop an unscrupulous 
person like the local rate collector 
from ringing me up and hiding his 
face behind a lifesize photo of a 
fascinating female. Therefore until 
this difficulty can be overcome I 
think it better not to have video 
added to the audio of our telephones 


Fiction 
HAVING so much to do with scien- 
tific truth in Wireless World it is not 
urprising that science fiction has 
little appeal for me. However, I 
have read some of it and I cannot 
help being struck by the lack of 
magination of certain writers. Deal- 
ng as they do with marvellous space 
ships of 1985 or thereabouts they 
till seem to be using the radio tech- 
niques of 1955 

When the commander of one space 
ship talks to another by radio he still 


Science 


calls out “over” as a signal to his 
opposite number to switch over 
from receive to transmit. Even in 


1955 we are getting beyond this 
tage; in 1985 this “over” business 
will be as remote as the coherer is 
to-day. 
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UULUMAMAE NG 


RADITION 


IN A YOUNG INDUSTRY 


The oldest high fidelity amplifiers in the world are of LEAK manufacture. In 1945 as the result of war-time research 
in our laboratory we were able to offer, to an astonished world of audio engineers, amplifiers with a distortion content as 
low as 0.1%. A survey of engineering literature will confirm that we were the first manufacturers in the world to design 
and market amplifiers with such a small distortion content, and the magnitude of this advance can be gauged when it is 
remembered that the then accepted standard for laboratory amplifiers was 2% distortion. Our figure of 0.1% was re- 
ceived with incredulity, but it was subsequently confirmed by the National Physica! Laboratory and this criterion is still an 
accepted world-wide standard. 7 


With this clear lead on low-distortion amplifiers we were able to build up an export market much greater than the domestic 
ne, and the increased volume of manufacture resulted in lower prices, which, in turn, brought real high fidelity amplifiers 
within the reach of the music-lover at home 


We have devoted 2! years entirely to the development and manufacture of audio products and we are proud of our 
sosition as the leaders in this field. We are also proud of the fact that the “Point One” amplifiers supplied to our first 
customers are still giving them results which, even now, cannot be surpassed. Our research and development departments 
are ever active, our pre-amplifiers have been re-designed for use with the latest input devices, and we have made great pro- 
gress in the war on prices. From long experience, by the employment of new techniques and by extreme attention to design 
details during development work on the pre-production models, we enable our labour force to achieve a high output per 
man-hour. The labour costs thus saved offset the increased costs incurred for high-grade materials, components and finishes, 
and this together with quantity production (made possible only by a world-wide market) explains how quality products may 


be sold at reasonable prices. 


EQUIPMENT 


To our old customers we give our thanks for their support and re- 
commendation—the basis on which our Company has grown. Those 
who are seeking to obtain the highest quality of gramophone and radio 
reproduction would be wise to hear and inspect LEAK products 
which, with their tradition of excellence, represent the best that can 
be obtained 


AWUibAUE: DUAL E40 1 SOUND 


MA 


LEAK TL/I1O0 AMPLIFIER 


“POINT ONE” PRE-AMPLIFIER 


AMANITA MN 
& 


i 
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tis 3 1 
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WAMU {102°} COPY PSA DODOAANENDODEDN P00 1000¢GQLHON 10D 


& ‘POINT ONE’ PRE-AMPLIFIER 
27 gns. complete 


TL/10 POWER AMPLIFIER 


Circuitry 


A triple loop feedback circuit based on the 
famous TL/12. The output transformer is the 
same size as in the TL/12. 


Maximum power output: 10 watts. 
Frequency Response:+1 db 20 c/s to 20,000 c/s. 


Harmonic Distortion: 0.1 %,1,000 c/s, 7.5 watts output. 


Feedback Magnitude: 26 db, main loop 
Damping Factor: 25. 
Hum: —80 db referred to 10 watts. 


‘ A 


ker imped: 


% Write for leafletrW * 


08: 16 ohms, 8 ohms, and 4 ohms. 


The handsome gold escutcheon plate 
contributes to the elegant appearance, 
and blends with all woods 


Pickup 

@ preamplifier will operate from any 
pickup generally available in the world 
A continuously variable input attenuator 
at the rear the pre-amplifier permits 
the instantaneous use of crystal, moving- 
iron and moving-coil pickups 


Radio 

e radio input sockets at the rear permit 
the connection of the LEAK VS. tuner 
unit. An input accequacor is ficced. H.T. 
and filament supplies are available from 
the pre-amplifier 


Distortion 
the order of 0.1%. 


Hum 
egiigible, due to the use of recently 
developed valves and special techniques 
Input selector 
adio, tape, records; any and all records 
can be accurately equalised 
Treble 
antinuously variable, +9 db to — 15 db 
at 10,000 «/s. 


& Bass 
ontinuously variable + 12 db to — 13 db 
at 40 c/s 
Volume Control and Switch 
*e switch controls the power supply 
to the TL/10 power amplifier 
Tape Recording Jacks 
nm exclusve feature, Readily accessible 
jacks are provided on the front panei for 
instantaneous use with Tape Recorders 
which have built-in (iow level) amplifiers 


ELECTROSTATIC LOUDSPEAKERS 


Reprints of “The Gramophone” article (May, 1955), by H. J. Leak, summarising 
his work and findings on Electrostatic and Dynamic Loudspeakers, are available 


on request, free of charge. 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


Phone: 


SHEpherds Bush 1173/4/5 


Telegrams: Sinusoidal, Ealux, London 


Cables: Sinusoidal, London 
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fue nmggae|(~THE ELPREQ ADDITA— cai j CaBinets 
ae PS | eepLaNne ADDITA BOW AVAILABLE. ovr 


built-in baliaet and ADDITA Bend II! convertor whieh is enjoying such « | FOR ALL 


starter—atove huge success in the South is sow 


— ceeds SESE BSB BBB ees 8 8 


avvilable for Midlands viewers who 


ready te work, I will have heard that test tr 
‘ fea! unit for sions sre shout to commence 
he Kitchen, over Piease be advised and order ear!y CAR RY 


the work -hench, aml 
wiintlag locations 


price is as for Lendon mod 


BETTER THAN FACTORY A VERY 


ieee two 2-watt BUILT SETS. some constructors 
lamps. Price, complete lees tubes, 90/6, or with two tubes report better results from the « VARIED 
6 Post and insurance 26 stra W-watt tubes ‘tor than from tactor 


6 cach 


Rand (11 televieurs Ab Bast 
urne, one of the latest modri> | 


STOCK 
PLEASE 


RECORD PLAYER FOR £4/10/-. 


ive the oo 


ar proper channel circuit deapite 
muing.  Sowever, with the CALL 
ADDITA © reasonabl ear and 
ad re wae received 
Channel | without any a1just Pog 
ADDITA & TRF TELEVIBOMS. aueey o 
Certain technicians have ” \ture “" is 
the op.nion that our ADDITA erpally tu figured 
i & tee gubtable ter et walnut, internally in white sycamore The radio section 
co tee teaiees Toneet oil raised to convenient level but is not drilied or cut. The 
jewers with the ewmaster end oth ; wer deck acts as the motor board, again ie uncut, it 
este that they are gettina quod reauite. Vor inete yonsures 16% 14 and has & clearance of bin. from the lid 
today’s post we heard from Mr. L. Campting There is a compartment for the storage of recordings 
&-SPEED INDUCTION MOTOR Tobwurth, Surrey, a6 fulluwe—" 1 wouk! like to infor Overah Clnsuctons of Cie exscntiany modern cabinet ars 
i-speed th metal t tal and rubber mat on that | have tested one of yuur converters t . “ ery 
Latest rim drive with speed selection by knob at the side. | | @1apted Bend | and on Band LI! serials. The reception 
nn pepe Ny ; , wos 100%, These teste wore curried « low pow 
* { here 6 stop pos © of the aslector 
pated on Annan p pn 4 c onditions and the aerials were only S ert fr 
1 ‘ nak peed varia ¢ special effects am " sot wae bh 
lance work 


ABLE AS A “Ir OR “nwaDY 


f the complete kit te t 


THIS 18 ON OFFER 
AT APPROX. HALF 


HI-FI PICK-UP 


Using tamens ( cond Hi-G turnover eryetel. Separate ADDITA tnelwiing valves, realy wound ooile dr 
, aod prepare! chassis, hanlaome stove-enamelied cas cosT TO MAKE 
sapphire tor ea peed. Neat bakelite case with sinuple 
io tact everything, including transfers to de 

ast jusat -. impenaatior (root and identify the covtruis is £4/5i- An lmgeessive ecstly tock 

SPEC TAL SNIP OFFER THIS MONTH { wring components are alen required ng cabinet originally de 
The tw nite for £4 10 B0/- deposit and frur pay ineuranee te 2/6 in each case. Data ia included fre signed for T.V. but sanple 
mente of 18/-, post as . ‘ Or fitted upon base with the parte of svsilatie separate wrice 2/6 nodifieatior kes = th 
as itiustreted. £5/10/-, piu : surance When ordering please state whether for Milas abinet suitable 


london atea. Wade up ¢ 


price £7/10/-, plus ‘/¢ 


order, or refle 


AMAZING size 23in. wide 
MINI-RADIO and 37}i rr a 
Uses high-efictency juantity at ° an. 
teen, ine | “WIRELESS WORLD” BAND II! arring 


sod medium wave 

bande ant tte tn CORVERTOR 
the neat white oF 
brown baekelite 
oabinet—limited 
juantity only All 
the parte, including | 
ahinet, valves, in 


CORNER 


act, | everything CONSOLE 
£4/10/-, plor 5 
poet Constrnc A massive cabinet 
tional date tree bat being corner 
with the porte. or available « r yr 16 fitted is not out 


place ev 
modero smal) living 


Priee only 40/6. post extm. Maine pone room Overa 
if required ~ exter Simensions of this 
READY TO WORK “MODELS, 60/6 pius 2/* post -oge wwe 64 
wide x in. (deez 
| 
t oorher it 
high Mate t 
house iin. Tole 
BAND Iti AERIAL KIT visor, Radi it 
, Amplifier 
An interesting seria The Poided V wae le te r Deck. et Origit 
the July number aT nagetine. We tried this ar ally 218. Our Price 
found it to be most efficient. [t le simple to make. 5 £10 plus 3, 
comprises alioy elements and connectors astic centre arriage 
| plece and eaddie for mounting. Price 8/6, plus «ot 


MULLARD AMPLIFIER o” | BAND Ill AERIALS 


A High Quality Amplifier designed by Mallard engineers 


; 
: 


Robust high fidelity with « power output os eoding 10 watts element array 
and @ harw le distortion s thes 4 at 10 watts. It sae eae wane good 
quate tor most area 1 
frequency response ie extreme wide and level being almost i miequate for 16/6 
flat from | 008 C.F 8 ‘ ntrole are provided j element array wit 
= mec ar t if 
and the whale unit ts very table for use with the Collan ‘ } eS ee a 
a ump for fitting 
Studio a at other ¢ ia The price of the — maste from ¢ 
amit tiplet made up o ’ to work is £12/10/-, n. die 41/6 
plus LO arriage and insure Alternatively, if you wish siesimat —_ . 
‘ nake the wait are we . « glad to supply the ranked mast : re 
AERIALS 
sponevte separately bend « the Mullard amplifier mounting brac ket 426 
shopping let 3-eleme nt arts 
seed mast ax 
BAND Il Aerials = — - 
lashing equipme 65 
These serials have | - : 
A WONDERFUL OHRISTMAS PRESENT quick tating alloy Selement array with ewan. 
CY u 
Non-M absotutels sate elements amt poly cisme for Gtting existing 
Oniidres of all ages enjoy playing | thene low-loss in . 526 
wea ¢ eulatore - 
records and will be overjere 
we the portable \iuat oon F.M. TUNER 
alongside © uses the Carver” BAND (I DOWN- - 
spring and « 2 LEAD. with This tuner is based upon the very sucecesia) ciroult in the 
battery amplifier The case ls Gid. per yard, or . = booklet published by Date Publications. We have made up 
two-bor Her t i \ v4 — 67 models at al) branches and wil) be glad to demonstrate 
Se Sous B-element array wit wat . 
sue/iaare o& pecia and 1/9 per yerd. .on% mast and “ t t Cost of ali parte 4 valves, prepared meta! chassis 
price @7/10/6 carriage | clamp for fitting ¢ wound culls and stove enamelled scale, slow motion drive 
ten Zin. dia. mast #u pointer, tuning knob. !o fact everything needed to make 
} &, 10+ and 19-clement arrays aise stocked, and so | the complete unit, is £6/12/6. Data is included free wi 
prices do not include earriage, which shoul) be aide the parte or is available separately price 2/- 
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See 88 8 8 Ss S188 Ue 2 Ce Sees ese eS ee eee eee 
i’, USTRIAL OVERHEAD HEATER € SCRAMBLER—-TELEPHONE EQUIPMENT | WE ALWAYS HAVE A GOOD 


This ts a new As veed by Ministriss and Forces for holding secret con- 

type of over-|V°rsatons. Works tm conjunetion with norma! telephone SELECTION OF CHASSIS a 
head heater| eqcipment. THE “ARMSTRONG 
which in the| (tenes available, all new and anused, are:— Foea 

main warme| frequency Changer, Type GAC, Rel. No. YBO2TOO. price 
only the area) 210. Stemrtard G.P.0. desk trp= instrument with «ram 
witbin (it«| Sler ewites, complete with lead and junction box, price 
radiant rays,| 62/10/-. Hand-ringing generator in wooden box ]5/-. 
and by eo) Junction box with three multiple relays and cable strips 
doing siete Socata Bank of three drop iudicators in box 1B/-. In 
a very con-|*truction book. €1 refunded U returned within 14 days 


see a he ENTIRELY NEW CIRCUIT 


thet in bis Redesigned and now built by the Cleveland 
ofee he re Company—very good reports received. 


celves more 


benetyy from: THE “WINDSOR 5” 


type costing 
three times a» 
much to ran 


Among high-class radio chassis, the name Armetrong te 
pretebly the most famous, and thelr new mode! FOes 
ertaluly lives ap to trwtitien. It le virteally « 10-valve 


" best pointe at ‘ he intrmey Major is that it» ireult, for among ite eight valves two double triedes are 
enefite are felt olietely, there is oo @warming-up employed. Special teatures of this chassis are ( watts 
cea mty it lo & pus )-pall eireuit with ample negative feed-back 


* versonal type of hester, having 
y teach of the operdive, The 
me of heat and “ Om." 
it consumes | kW., which means 
“ can be controlied at i. per 
» the average cust of electricity, | 


to eumure the highest Gdelitv: (b) provision for using F . 
e4.. power brought out to sockets and indicator on dial 
©) ludepe deut hass and treble controls with visual indica 
Lion of setting: (d) four wave bande covering 16-61, 50.190 
19)-690 aod 1,000-2,000 metres. The size of this « ale 

4h «9 Price £23/18/-, plus 7/6 carriage and 


articular ase | 
houmon, lofts, machine sh@pe, ete.) This is a S-valve A.C. superhet covering the usual long 


CLEVELAND 
MODELS 


euting the whole room 0 & ©OM "| medium and short wavebaads it hese & particular! 
be Loo great fine clear dial with an extra long pointer travel The 
In airy rooms, garages, even in the open Whe? jatent type loctal valves are used and the chassis le com 
riinary heating alinost impussible jplete and ready to operate. Chassie wize 15 x 6 = Gln 
" the main have to be kept cool,) |Pree £0/10/6 commute with Bin. sp-aker Carvings 
. bere, beer cellars, ete land lasurance 16 BLP. terms if required 
) For ibicle heating particularly in hospitale and 
clinles where spasmodic but immediate beating is 
required | EX-ROYAL NAVY SOUND POWERED 
In any situation where local beating ts require: 
oA BAe “ TELEPHONE 
in the «ick tag, over the emergency couch, wnere 


¢ twlmnt heat le required in cases of shock. | These require 
wes in production fur warming, drving,|9° batteries 

\ , Ove spects! use helng for sarmaing through | 40d wil! 
® glass screen, where for some reason or another the eub-|!Ona periods 
pte sanot be warmed in free atmosphere without atten 
tue carriage and insurance 10/- tion, Complete 
| with geormteur 

jand = mnder 


FINSBURY TAPE RECORDER f))0 pick. 


note, eanily 
This ts « fine instrument | boa | shove efy other 


ming the now-famous | goise Alew fitted with 
Truvex Maolel TR7' | an ladicat-t lamp which 
tape deck, in conjunction | '° qulet n«ituations can 


THE 
ORGANTONE 


bac] 
~a 
~ 
o 


)-Valve 3-wave band supertet covering long, mediam and 

short wave 

Osram micdatare valves are employed and low lowe iron 
4 evlle secount for an exeellent signal-to-noise ratio 

Vall A.V. te applied te beth frequency changer and 1. 

ot ea 

The output stage tiliees variable negative feedback 

A urem. position is provided and reproduction of records te 

pertioularly good 


|be aewl tustead of the Chassis sige le 12 « 7 © Tin---wenle aige le 10) © 4pin 
th i 
with « 4-valve ampl oad oo or where several teiephours are tre" This receiver has been tested in particulariy dificult areas 
rectally designed {F) together will indicate which one is being called. Bir! snd ite gabllity and anise rejection have produced excep 
tape work \79 x 9% ~ Thin. wall mounting, designed for ships’ & tional results. Price @11/10/+ or €4 deposit—carriage 
it w provide recording rent equally suiteble for home, office, warehuuse, factor ete,, 7/6 
and play-beck of the| "ee, ete. Price 57/6 each, plus 4/6 carriages THE “ TREMENDO” 
highest frtelity This one is really superb. 1 7 r 
o ei pert t hee « Tevalve cireult with 
ite pertormance) RACKING EQUIPMENT 6 watts output, fitted with independent base and trebi 
is superior to! coutruls. It is really an efficient K.P. elveult coupled to « 
tnoet proprietary ALL BX-mrvr" RY GQUIPMENT high-fhlelity amplifier, The chassis ise le the same ae the 
hore of cimi STANDARD Organtone, namely 19 « 7 = 7 with the 10) « 4) multi 
ning OPEA davk Avaped @oale, and it le built to the same exacting specifica 


lar price leve ——F 


aod as good a f 


tion as the Organtone Price @16/10/-. carriage and 
packing 7/4. 4.9). terme If required 


—THIS MONTH’S SNIP— 


at much higher a sates A 
led and Lappe 
prices. che ehandandiond effered for less then 
It wil! take al! standard tapes up to 12008. providing spacings, Pree value of coil pack 
up to two hours playtag. It will alee play uew pre-recurded } £3/15/-, pie 
owee arriage 
rhe instruments ere carefully checked before dispatch 
1 can be heard working af aay branch f ENCLOSED 
Price, complete and oul te work, £43, plus £1/10 RACK 
and insuran pertiy retaruabie ae 


arriage 
FOR HOME CONSTRUCTORS wiehiag to build equipment 
to thelr own cabinets the amplifier and tape deck are 


rectangular and 
with sbeet meta 


aliabie seperate prices a@ (vilows et side 
Trove TR7U Tape Deck £83/2- pilus 10/ carriage ented fitted 
Finsbery Hi-P po complete with ip. Speaker J handle and clos 
£14/14/- pilus 10/- « J “— bere Price 
Aous Crystal Mle ropnone /10/- | 26) L5y- plus 
Reel of Tape £1/15/- ~ orriage 
Special Ofer This Month. ape Deck, Amplifier, Spesker | u 
aod Ree! of Tape, £33/10/-, plus £1 carriage and insurance 
MOUNTING PLATES 
[To Mt above racks. Heavy jin. steel plates (drilled at 
P.V.C. HEATER WIRE standard intervals and 190. ceutres) with chassis mounting 
This hae & resistance of 16 chow per ft. It te weand ger 


ineulation and covered over 1) Re SAS-~19 « 14 troat plate with chassis brackets oe ot 7. stage 


sieeving. Quite suitable for use I! ik does ous 
- x ‘ row ry he mis b © 
sas was pe - aoonete castret. Obered tone Gabven, pouaneasa anate and 


jer water. ideal also tor twisting 


BESS BRBSRSRSESESSSSRSRSE SESS SSS RC RSS RS SR SESS SES RERS SSS Reece ee eee eee 


4 trossing or to reheat liquid. TEGO»... 10) trent plate with chassis brasbets,|GW0, Ctherwien and unused, 
but drilied tor meters and other tems, 6/6 P £3/16/-, plus 7/6 carvings. 
ELECTRONIC PRECISION EQUIPMENT LTD. 
249 Kilburn High Road, 42-46 Windmill Hill, Ruislip, 152-153 Pleet St., E.CA 29 Stroud Green Road, Pins- 
(ilburn Middlesex Ph FLEET 2833 bury Pa NA 
Phone: MAI 4921 Phone: RUISLIP 5780 os FLED s OS Phone: ARCHWAY 1049 
Half-day Thursday Half-day Wednesday Half-day © aturday Half-day Thursday 
Post orders should be addressed to E.P.E. LTD., M.O. Devt 2, 123, TERMINUS ROAD, EASTBOURNE. 
All enquiries to Eastbourne address and please enclose $.A.E., terms are cash with order 4 
Seep uaa gaa 8 O10) C8008) e100 \8 eK. 8 SUES 
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HUGE SALE—tTa11£6 UNITS & COMPONENTS 


ILLUSTRATION above is the com- 
lete TR 1196 comprising 3 units and 
s shown with»yut covers. This complete 
outfit is ava lable in transit case in perfect 
order, slightly stock soiled at only £2/12,6, 
carriage 10/- 


RECEIVER UNIT 
| On Bin. x 6in. = 2hin. chassis complete 
with six valves (2 EF30, 2 EF36, | EK32, 
1 EBC33) converts to ideal broadcast or 
short wave superhet Circuit and con 
version details included, 25/-, post 2/6 


TRANSMITTER UNIT 


On chassis 10jin. x 7hin. x Ifin. com 
plete with 3 valves (TT1, EL32, EFS50O 
coils etc., all complete 12/6, post 2/- 


RELAY UNIT 
Contains solenoid impulse motor, heavy 
duty Relay, sensitive relay, three Jones 
sockets, condensers, etc., 7/6, post 1/- 


GENERATOR UNIT 


Complete with smoothing, 6 v. in gives 
24 v. and 230 v. D.C. out. Normally 24 v 
in giving 6 v. and 230 v. out. On chassis 
Sin, x 4in. x 2in. with cover. 7,6, post 
2/6. 
TRIMMER UNIT 

Chassis Sin. x 4in 2hin. contains 
four air spaced 75 pF trimmers, two-gang 


Yaxley type four-way switch, coil, conden- 
sers, etc., $/-, post |/- 


WOOLLEYS RADIO & ELECTRICAL 
615 BORDESLEY GREEN, BIRMINGHAM, 9. 


RECEIVER UNIT 


On chassis as described op-osite all com- 
plete but without valves containing 6 octals, 
2 IF’s, 465 Ke/s. 7 mansbridge type con- 
densers, transformers, pots, tubular con- 
densers, resistors etc., 12.6, post 2/6 


COMPLETE TRANSCEIVER 


As previously advertised and illustrated 
opposite but slightly stock soiled Des- 
patched without transit case but with 
onversion data and circuit diagram, 
£2/2/-, carriage 10/- 


U.S.A. ELECTRO-VOICE MOVING 
COIL MICROPHONES 


The demand for these microphones has 
been exceptionally heavy. We still have a 
few left. Send your order now to avoid 
disappointment. Price£2 each, postage 1/6 


OTHER ODDMENTS 


465 I.F.’s complete in can, 3/6 each; 
3 gang pots each, 70K boxed, 1/- each; 
Ferranti m/amp meters 0-5 m’a., 9'- each; 
Ceramic condensers split stator 15/15 pF, 
26 each 100 pF variables ceramic 
insulation, 2/- each (Add for post on 
these items) 


SUPPLIES LTD. 
Phone: VIC 2078 


BROOKES 


Ai Brookes Crys*als arc made to exacting standards and 
They ave avai'ab'e with a varie’y of bases 
There is a Brookes 
Crystal to suit your purpose—let us have your enquiry now 


close tolerances 
and in a wide range of frequencies. 


uppliers to M n-stry of Supply 


1681/3 


BROOKES. 


Telephone 


Graeme Xtal Grern, London 


ty Slals 


DEPENDABLE 
frequency 


control 


Illustrated left is a Type M 
—rysta' Unit from 4@ range 
covering 8 Me/s to 17 Me/s 


@ Prequency 12.500 hels 


@ Hermerically sealed 
metal can 

@ Frequncy tolerance + 
00 of nominal at 
we. or better for 


special applications. 


Brookes Crystals Ltd., 


TRAFALGAR ROAD. LONOON 5.£.10 
GREenwich 1828 


AUTOMATION!!! 


| Iam MAGNETIC RELAYS 
TYPES 3000 and 600 


Built to specification and to stand the most 


Tropical or Jungle finish 


Prototypes at short notice and reasonable 
deliveries on quantities. 


HIGH SPEED & A.C. RELAYS 


KEY SWITCHES 


P.O. & MUIRHEAD TYPES 


rigid test. 


IN STOCK 


ELECTRO MAGNETIC COUNTERS 
MAJOR or MINOR TYPES 
Four figures—any resistance—D.C. WKG. 


Home Office, 8.8.C. 


etc 


pe sEUM 79 


| 
| 
| 
Cables * Xtals London | 
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2 JACK DAVIS retays) LTD.§ 


Q TUDOR PLACE, 


PAIDPPPD PP OOOO CCC OOOO ([] 


LONDON, W. 
LANGHAM 492) 
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SMITH’S FOR 
TECHNICAL BOOKS 


Books on radio theory, prac 
tice and maintenance for the 
beginner and books on new developments in 
circuit design, new components, methods of 
application, and the established text books 
can be obtained through 
your local Smith's shop or 
buokstall. Books notin stock 


Pinte one, 
“4 vy 
so be VHep and 
at the branch can be quickly brougy 'PPlieg 

Ou, 
obtained from Head Office ch, Oca} 


W. H. SMITH & SON 


FOR BOOKS ON ELECTRONICS 
Head Office: STRAND HOUSE, LONDON, W.C.2 


fim) {\V/ REPLACEMENTS 


ae most COMPLETE 


J 
( TY COMPONENT REPLACEMENT i} 
. SERVICE in Great Britain a 


E.H.T. Transformers 


Line Output Transformers 

Television Rectifiers 

Controls 

Line and Frame Oscillator Transformers 
Metrosils & Brimistors 

Scan Coils f 
C.R.T. lsolator & Booster Transformers 


including “ NURAY"’ the 2 volt 
Booster isolator that ust plugs in. 


1) SAMAR A Price 27.6 Will 
fius t/s p.p 
Send 1/- for handbook listing 
v over 2000 Transformers, over 4 
direc NY) Technical servicim. hints, slider 
| and wirewound Resistor guide 


REPLACEMENTS 


134/136 LOW.SHAM WAY WNEW CROSS 5.£.14 
TiOewoy 3696-2330 Telesrephic: FLIBAK, Londen 5$.£./4 
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L E A 4 | PS WiPMENT 


for the Connoisseur 


If you want the Finest Quality Reproduction 
together with Workmanship of the Highest 
Order your choice must be LEAK. 


AS USED BY BROADCASTING CORPORA- 
TIONS THROUGHOUT THE WORLD. 


LEAK * TL/10 "* ANDO ‘' POINT ONE " PRE-AMPLIFIER. 
Cash Price £28/7'-, or sent for €4/10/~ Deposit and 18 
monthly payments of 30/-, carr. and crate free. 


LEAK DYNAMIC PICK-UP 
Complete with two detachable diamond heads and trans- 
former. Cash Price £20199 or sent for €3 Deposit 
and 10 monthly payments of 40/-. Post and packing paid 


Delivery of all the above is from stock. We can also supply 

the LEAK F.M. TUNER, Wharfedale, Goodmans and 

Tannoy loudspeakers, etc., Connoisseur Variable 3-speed 

and Motors all other Quality Equipment on EASY TERMS. 
Please let us have your requirements, 


| NOW TRY THE NEW 


REMINGTON SUPER 60 
14 DAYS LUXURY SHAVING FOR Gy. 


| 
ee 
| 


SEND 5 / | Here is The Supreme Shaving Instrument 
~——the latest super<styled modei, with 
ONLY ad larger effective shaving ares Dou ble- 
| (returnable Deposit)|insulared Built-in Motor, AC/DC 200 
} for \4-day Free Trial | 250 v. immediate delivery in luxury 
| Suede-finish presentation Case 
then s balance —_——— a SS a 
after ceria! if satisfied | 


l* 40 ALLOWED FOR 
| | YOUR OLD SHAVER—soy | 
| |, make, any condition you buy «& 
| “# you send your old i| New Remineron Super 60 efter crial | 
| shaver) lor Cash or Terms 

| ‘or FREE @AROCHURES ae 


and 8 monthly pay- | 
ments of 24-~ (or 19 


Cash Price G9 I71i Sen 


'TheL R’ SUPPLY CO. LTD. 
BALCOMBE - SUSSEX  sccomce iss 


116 WireLess Worip Lecemper, 1955 


MUREX manufacture 


the SINCOMAX’ MAGNETS 


used in DORAN GALVANOMETERS 


In this new galvanometer Murex ‘Sincomax’ Magnets 

are used to meet the need for low leakage, high- 
flux esmcae and magnetic stability. 

rE Write for Standard Magnets 

Booklet. Technical repre- 

sentatives always available 


for consultation and advice. 


Photograph of Galvanometer 
by courtesy of 
Doran instrument Co. Led 


MUREX LIMITED (Powder Metallurgy Division) 
RAINHAM ESSEX *Phone: Rainham, Essex 3322 
Telegraphic Address: Murex, Rainham-Romford Telex. 


: London Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1. EUSton 8265 


AW, 


Frequency Bae @(+ 2db.), 6, Brown 
18, c/s. Le . "ay 


Volume Range 50 db. HEADPHONES 
me FOR MARINE 
EQUIPMENT 


Every seagoing 
vessel in this elec- 
tronic age relies 
on Marine Com- 
munication Equip- 
ment. 
Our contribution is 
specialised range 
of reliable Headphones 
which provide ships’ 


Flucter < 
” 


Used by every major British Film 
Studio, BBC, NPL, Admiralty, ete., etc. 


78, Hampstead Rd., London, N.W.1. EUSton 1481 


LEEVERS-RICH EQUIPMENT Ltd. 


; | 
Heavy Duty Magnetic Recorder $. G Brown provid operators with the 
eadphones and asso- 
antag an | ciated equipment for clearest possible recep- 
Series C and Series D B;4*.-- berngpraeh, 0° eae 
= rochure °* . hk. 
Prices from £363 complete | Srecore “Ww cont or speec 


S.GBrown , Lita. 


SHAKESPEARE STREET, WATFORD, HERTS. 
Telephone: Watford 724! 
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2 
Special Offers 


EX GOVERNMENT 


ae MICROPHONE INSERTS 


NO TRANSFORMER REQUIRED 
FOR COUPLING. IDEAL FOR 
TAPE RECORDERS, ETC. 


/ £3.10 per box of 25 
= sample 5/- 
PER DOZ. 
CASH WITH ORDER CARRIAGE PAID. 


FLASH LAMP OR CYCLE BULBS 


Made by Premier British Manufacturers 


2-5volt 2 AMP. MES 11m/m 3-5volt 5 AMP. MES 11m/m 


A HUGE PURCHASE ENABLES US TO 
OFFER THESE AT 


y | O/- PER 100 (P-TAX PAID) 


MINIMUM QUANTITY—100. CASH WITH ORDER. 


STOCK UP NOW FOR THE COMING SEASON 


CROWN STREET, ACTON, W.3 
Acorn 1928 & 3110 
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WALMORE ELECTRONICS LIMITED 


PHOENIX HOUSE, 19/23 OXFORD STREET, 
LONDON, W.1. 
Telephone : GERrard 0522 


Cables : Valvexpor 


EXPORTERS OF RADIO, 
INDUSTRIAL TUBES, 
INTRODUCING 


TELEVISION AND 
HAVE PLEASURE IN 
THEIR BRAND 


wRaADIgo ™ 
WALRAD 
~~ ~UBE 


INVITE ENQUIRIES FROM BUYING 
CONFIRMING HOUSES EXCLUSIVELY 
FOR EXPORT 


AND 
AND 


We wish to advise our many friends in the trade that we are 
unable to supply the home market and that all previous lists and 
quotations must be considered cancelled 


STEVENAGE RE LAY S Lip 


© Manufacturers of Type 3,000 relays with 
contacts and windings to customers’ 
requirements. 

@ Impregnation, tropicalisation and high 


voltage insulation available, 


No used or second-hand materials employed. 


For particulars apply 
48 DOVER STREET, LONDON, 
Grosvenor 1716 


Ww.i 
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The TELEMAX 
BAND 3 CONVERTOR 


Type 921 (London) and Type 824 (Midlands) 


ype 72! 


@ Suitable for all Normal Proprietary Receivers 

@ Self-Powered @ Stable Operation 

@ Easy Fitting for Customer-Instailation 

@ Pre-Tuned to Band 11! Channel 

@ Uses Separate Band 11! Aerial or External Diplex 


Retail Price: Type 921 9gns 


Type 824 to be announced 
Full details upon request 


TELEMECHANICS LTD. 


3 NEWMAN YARD, NEWMAN STREET, LONDON, W.1 
LANgham 7965 & 3534 


PaT IIIT iii) SPREE RHR R RRR RRR eee Seeeenereeeeneee 
. 


INTRODUCING THE 


Rp MINOR mum 


HiGH FIDELITY AMPLIFIER 


Now with provision for radio, 


especially FM! 


With provision for radio the redesigned Mk 
III version of this popular design forms 
the basis of an extremely compact and in- 
expensive complete high fidelity system, ideal 
where the primary con- 


cost or space is 


sideration. 
* 40 m/A spare power. 
*% Enlarged and sectionalised O.P.T. 
* ‘Ul 


3 record characteristics, 


type output stage (ELS84). 


Simplified p.a. matching. 
17.5 DB N.F.B 


PRICE COMPLETE 


*.s 


£14 


Illustrated leaflet post free on request. 


| ROGERS DEVELOPMENTS (ctectromics) LTD. 


116, BLACKHEATH ROAD, LONDON, S.E.10 


Tei.: TiDeway {723 


o 
Ceeeeeeree 
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& Specialists 
AMPLIFIERS RE-CONDITIONED SPEAKERS 
Acoustical Quad i, with control ° GUARANTEED BARGAINS Lowther T.P. | Corner Horn am 0 0 
‘. rahe 00, 2 © © becca Decola Push-Pull Amplifier £17 ° 0 G.E.C. Metal Cone Cabinet e122 10 0 
ea with point | preamp. 27 Gas. Qecca P.A6 Portable Case 413 0 Speaker €8/15/- extra 
R.D. Jnr., with control unit 426 0 © Leak T.L.12, complete with RC Chaffey Corner Horn .........66 37 Gres. 
R.D. Jor. Mark 14 066 ans Ay ed = ; : Bin. Speaker extra. 
. Jar. Am er, as new 
R. . Sound Sales lin. Sand-filled 
R.D, Williamson, complete with 
GRAM UNITS B-velve pre-eme “17 0 © Corner Baffle . aun oe 
Leak Vari-stope | Amplifier 47 0 © &.D. Jnr. Corner Horn . cueié 
Garrard 3018 Transcription R.C. PA Pre-amplifier 4410 © RD. Unifiex, with I2in. reflex 
Motor vvvre 2S 3 6 Acoustical Quad | Pre-ampiifier (5 0 ©  cabiner Memes ag 
Connoisseur Variable }3-speed Wharfedale 10 CSB Speaker 
Transcription Motor + fn ae with 2-3 ohms ooeo 
Collaro 2010 . 18 11 1h Hartley-Turner 215 Speaker <7 10 © SPEAKER UNITS 
G 4 RC.1103 § 197 Goodmans 12, heavy duty ai 6 
remtgr peed Changer £ R.D. Jnr. Corner Horn, with Tannoy 15in., dual asin 0 
80M Ditto a7 6 Wharfedale WI0B and side panels £25 © © Tannoy I2in., dual aes e 
Sound Sales Phase | t 4120 0 
- 90m o 2: 0 9 Gees Bier  Geeauerer Wharfedale Super 12 CS AL 417 10 © 
arrard T.A. Unit, non-auto. ... 41113 7 Oe oe Amp. £40 © © Wharfedale Super Bin. CS AL “we 
8. 10) aker in reflex Wharfedale Super 3 “#13 3 
TUNER UNITS Pye S-vaive li Waveband Push-  ” ° Goodmans Axiom 22 os 9 0 
Chapman AM/FM a2 6 Pull Radio 427 0 © Goodmans Axiom 150 Mark ti. 410 18 © 
Chapman FMBI cat @ @ Missy  dspecd § Autochange | | Goodmans 102 “ie 2 
Armstrong FM 1 © © Garrard R.C. 00M Changer 12 Gns. Goodmans 101 “mii 
Jason FM ais 17 0 oS. hmeng 45 rpm. Changer (3 0 0 
Sound Sales a-z FM Mark tl ann $0 nnoisseur 3-speed Motor aie 0 0 
Lowther Switch Tuned FM a3 17 @ Pveive TAP Tuner... 4 0 0 EASY PAYMENTS 
PART EXCHANGE oat Tuner uPer” sg @ with 20% deposit, and the balance 
arrard &.C.40, 78 Changer “wo ths. 
, £.M.G. Steeo-cut Filter oes over 18 mon 
arranged. Write or ‘phone for offer, Leak Ruby 78 Pick-up 4 © © Write for our bi-monthly secondhand 
Cabi 4 4 Wharfedale Gronze Speaker, 
abinets made to order. 10in, 43 0 Oo list 
93-94 FLEET STREET, LONDON, E.C.4 Phone: CENtral 9391/2 


a 7 —“Designed exclusively for home 
ty IN f High Fidelity systems” 


CORNER HORN AND AMPLIFIER,CONTROL UNIT va 


Designed to form the nucleus of all but the most ambitious 
home high fidelity installations, the general performance of 
the RD JUNIOR is in keeping with the standard which has come to be expected of the modern 
high fidelity amplifier, it is, however, the many unique and novel features which have been in- 
corporated in the design which distinguish it from its contemporaries and place it in « class apart, 
unrivalled by any other equipment approaching it in price 
Outsranding amongst these features is the inclusion of an INDEPENDENT LOW PASS FILTER, 
virtually essential when dealing with worn records or bad radio transmissions, but ag toe only 
associated with the highest priced equipment Exclusive features include “ impedance Plu 
loudspeaker matching and the provision of four alternative Panel and Control Knob colours. 
Anticipating the use of an FM Unit a second radio input is provided, whilst the availability of ample 
spere power a/oids the added expense of an additional power pack 
An unusually high standard of materials and vrorkmanship combine to provide aeoute reliability 
factor reflected in the unconditionas TWO-YEAR GUARANTEE covering both u 


PRICE ae “COMPLETE 


12-pege Mlustreted Beoklet post free on request. | 
Primarily designed to house the exceptional Goodmans Axiom |02 speaker 


the Junior Corner Horn combines excellent bass response with virtually See Page 118 for details of the new RD MINOR Mk, It 
perfect treble diffusion to provide a standard of performance far superior | Available ‘rom Speciolist Dealers in Londen and the Provinces or, if in any 
co that suggested by its modest price. Compact in size it is the ideal re difficulty, please apply direct. Agents i the maiority of overseas countries 
producer for domestic use and the perfect companion tor the RD JUNIOR Trade Od Export enquiries invited 

amplifier 


EASIC PRICE, a peter and vie puna cn crags envy | RACERS DEVELOPMENTS  (cuectrowies) LTD. 


lustraced literature post (ree on request. ** Rodeveo House,” 116, Biackheath Rd., 8.£.10. TiDeway 1723 


NO ORDINARY 
TAPE RECORDER 


CELSONIC \ 


The Celsonic High 


: Fidelity Magnetic Tape Recorder 
gives you precise 


reproduction with the advantages of: 
Superimposing device for recording words over music. 


Synchronising 


films 
* talkies.” 


unit for converting silent to 


Up to 4,920ft. of tape at one session. 


Send for details of this unique instrument to: 

EXCEL SOUND SERVICES LTD. (Depr. W.D.V.), 
Celsonic Works, Garfield Avenue, Bradford, 8. 
Tel.: 45027. 

Please PRINT your name and address 


CABINETS!! rg 


Many one somes Be sogh Satie ond Os ves le 


er Types 
The “BEAU-BUREAU: Type ‘s’ 
CONSOLE Pas Hala 


Craftsman-Built Cabinet 33}in. long 
Bin. high, i6in. maximum depth 
Hhin. minimum depch. ls mose vtrac 
tive ; i: incorporates storage space 
for spare spools, microphones, etc 
Superbly finished in two-tone 
walnut veneer, highly polished, 
rebut construction 


Sead for our cabinet list which gives devote of this end mare other cape 
Trade Only Supoi ed. 


opt (W.W.), 11, Gunnersbury Lana, Acton, W.3. Tel. ACOrn $027 


KAYE’S for RELAYS 


B.P.0. 3000 and 600 type to ycur specif.cation 


Send tor our curren! month y “ul etin of Rep a-emen 
Radio Radiogram chassis, Tage Resording » yaipment, etc. 


Coils up to 100.000 ohms. Tropical Baked 


Contact Biarks 


or Vacuum impregnated. Component Supp.ied to or.er 
parts and/or co'ls supplied separately, m Ld rea 
Prototype relays made, if required, aad teaanene 
Ecu pment 
Please may we have your enquires NOW! 
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KAYE ELECTRICAL MANUFACTURING Co. | 


Maveicck Works, Havelock Place, 
HARrow 1432 


RP No Not No Not Nov Not Not Nv Not No Not Nt ot Not Not Non 


Harrow, Middlesex. 


Wor_p 


Hear it all! 


Not every owner of LP records 
is hearing all that they contain 
—not by a very long way. Burnett 
James’s book aims to put this right. 
He strongly believes that the best 
method of reproducing from disc is 
by building up a personal assembly 

from available components. This book is an aid to 
their selection, an examination of their assembly 
and their ‘‘ matching.” 

Burnett James is ready to recommend specific 
preducts and to say what, in his opinion, is the best 
and most suitable equipment for specific needs, thus 
permitting the listener to relate his ambition to his 
pocket. The few shillings you pay for Hi-Fi for 
Pleasure will give you in return the best advice on 
LP reproduction, and can easily save you pounds. 


BURNETT JAMES’ 9/6 


Guide to Equipment 


HI-FI FOR PLEASURE 


Obtainable through all bookshops 


PUBLISHED BY PHOENIX HOUSE LTD. 
38 William IV Street, London, W.C.2 


DecempBer, 1955 


PARKER'S SHEET METAL FOLDING 
MACHINE 


Heavy View Model. Capacity 14 gange 4.4. ~ Uf. + Forms angles. channels. End 
fobl e Sage veuta fut tell hassles, tray or bos tole a 
VW eight ’ 
Price BB/-. Attact te 1G ber. "t 
uviage 4j-, Cas ’ 56 
Aiso 18in. Modei Handles 16 gouge Yi . "bries 55/- 
PARKER'S SHEET METAL HACK- 
SAWING TOOL 
Thies device makes it poestile to hack-caw light of heavy cange M.8. sheet metal with 
great weriirs Auitable ateo for Alundutem, Asimntus, Mlestic, Fibre, et No distortion 
¢ curting @ either hal rete All shapes (ex< Dug circles) may be produced 
oni rnp @& barrow af can be et 
fare ate epring teeter aed open ty divtanee of appro. fir The Tool is supplied with 
ape tal theet Faw tte standart IZin. teck-me blele whi bh can be replaced ehep 
worn oF changed to enlt different auteriale. Flour awdel ho bolting. 2ft. capacity 
muplete @3/15 arvinge 4 
Machines guarauterd Bend (or details 
_— WHEATCROFT WORKS, WELLINGTON 
A.B. PARKER 3 sracert, satcey. vorns Batley 46 
w. oO. PRESCOTT LIMITED 
MEASURING INSTRUMENT REPAIR SERVICE 
Quick repair of all type: of Industrial instruments 

* Ammeters—Voltmeters 

* Ratiometers—Pyrometers—Pressure Indicators 

* Insulation Testers—Bridge Meggers 

*% Synchroscopes—Power Factor Meters 
| %® Frequency Meters—Phase Failure Meters 

* Test Sets: British, American and Continental 

* Recording and Controlling Apparatus: | 

A.1.D. and A.R.B. Approved: 
Authorised Repair Station for The Hickok Electrical 
Instrument Co., Cleveland, Ohio.: 

1] Contact us at:— 28/31, Cowcross Srrect, 
|| LONDON, E.C.1 Telephone: CLE. 6783 
| Detailed Br chure availuble o 1 regs 
ees 
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RECEIVER/TRANSMITTER 


BC 620 


Frequency range 20.0-27.9 Mc/s 
together with plate supply unit 
With all 
valves but no crystals supplied, 


PE 117. Unused. 


£18 each. 
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. ml FM RECEIVER /TRANS- 


MITTER BC 659 


Frequency range 27.0-38.9 
Mc/s together with plate 
supply unit PE 117. Unused. 
With all valves but no 


crystals supplied, 
£20 cach. 


BAND SPREAD COILS for H.R.O. receivers, all amateur 
ranges, tested, £2 10s. Od. each. Ditto, but genera! coverage, 


35/-, 


HALLICRAFTERS Vibrator- 
Input 12 v. output 250 v. 70 mA. D, 
Brand new in original overseas 
Price £3 Os. Od, 


WIL rs OX-GAY Crystal a 


Ree is 15/-. 


transceivers, 


R.C.A. Transmitter, t 
ead new £2 5s Od. 


otor Power Unit. 

. and 350 v. 165 mA. D.C. 

ing. Ideal for mobile 
. 1S/-. 


type MI194684 for 


liers, 
4356, ine invtuding (1) 807 valve. 


MICROPHONES & RE- 
CEIVER HEADGEAR 

Assy. No. 2 (ZA 2905) con- 
sisting of 100 ohms impe- 


dance MC headphones, 
Tannoy highpower micro- 
phone. 

18/- each, 


JOHNSON’S SPLIT 
VARIABLE 
CONDENSER 
Type 100 FD20, 
pF, 2,000 v. 

1l/- each. 


100 


GOVT. SURPLUS VALVES. New—original box— 
tested. RK6O 15/-, T21 8/-, VR53 6/6, YT120 3/3, 
VT238 3/3, IDS 6/6, IE7 5/-, 1G4 6/-, 1Q5 7/-, ITS 
7/-, 2X2 4/6, 3A8GT 4/6, 5Z4 8/-, 6A3 8/-, 6K7GT 
5/-, ON7 5/9, 6Q7GT 8/3, 6SA7 7/6, 6SC7 7/+, 6SK7 
5/6, 6SR7 8/-, 6SS7 7)-, 7C5 7/6, 35ZA 7/6, 866A 14/-, 
1613 (6F6) 6/6, all post free. 


J. Pp. ELECTRIC “A 
156 ST. JOHN’S HILL LONDON ~* 58.W.11. 


Export enquiries welcomed. 


MODERN ELECTRICS LTD. 


164 Charing Cross Road, London, W.C.2. 


immed ate delivery from stock 


Tel.: TEMple Bar 7587. 
Covent Gdn. 1703. 
Cables: Modcharex, London 
Prompt at’ention to post orders 


GARRARD | UNITS TEST EQUIPMENT LEAK PICK UP 

TAPE RECORDERS RCOMAC on. aegfsese avo | With Dumond Seylus C13 16 5 
GRUNDIG TK12 ... 70 gns. AGRO AC rasta m%35 Motel ® a wo o| PERRANT: 
GRUNDIG TKS ... 45 gns.| 20! Tronscrip on. GH 8 9) 5017 liacest) aig te 9) Wahl - OS 2 
GRUNDIG TK819 95 gns. Tope TA: B with | make“ | ler nl yr % S| om MICROPHONES 
Ques TN Wide Band Sie'Gen.... 430 0 0| 

ir sotieenennaie connowsseun Valve Characteristic B44, S28 £ a: 

FFRROGRAPH 2A) a add ES +g BIE Yo petro FT 8 
inor P 
cecdececcesooesece 6 ens. PEAKERS 10kVY Mulciplier ‘for Mic 35-! (Cryseal) ase 
VORTEXICN 2A... 80 gre ? Model 8 as 0) LUSTRAPHONE 
VORTEXION 28... 699 ""Sno4s. Cos ee Oe 0 0] nite ois 
vee Hin 1Sehm ln... awe Models 7, Band 40 € ynamic 
RESLO 
The ‘ollowing Recording Tapes|WBSTENTORIAN | | Ant thie Gen.) 48 0 0) Suh itten ase 
are available from stock. a4 oes £.2 (Sig. Gen.) mw oe Ribbon . oes 
17504. 1.200%, 600. | PAEBIO wvvnnsreeeeveern eS el bi 2 5 6| YMCtlowime.) ... & 6 @ 
FERROGRAPH HF.1012 tpped coil, COSssoR 01.98 INOUSTENES 
33 37SoriSohms... 417 6) ~ Oxciiioscope 1035...4120 0 seuen ais 6 
FERROGRAPH 45/- 2469 | GOODMANS Oncilloscope 1052..4104 @ 9 | MICROPHONE STANDS | 
GRUNDIGBASF #@)- i25/- Axiom 15C Mk. I! cow? Volt: Calibrator 1433 418 S$ © Ar ¢ extensions 7° H 4 
SCOTCH BOY 35/- 21/- — ercaleneene ‘ 2| TAYLOR seam aie ‘ 
emi 77 a 1) All new Taylor Test Gear on T os 
EMI! 68 35)- C) stock A. 10 compine ro . 4 
AGFA nn x ‘om | ‘ 

VAERT 35/- Point 2 TL.25......... 4 7 6 
PURETONE 20) a PICK-UPS QUAD, Mk. Ki... moe 
[eCoemmon o ACOSHGP2. ......... 42 8 | MULLARD cis 18 0 
Long Playing Tapes now on «tock @ 6 7\ DSCCA CAB. 4 WOE ccccovereees ove 

RECORD REPRODUCING “mvt KMS Marneric ...... & 9 S| TRIK 4wace .. méwie 
“43 

rQUIPMENT 4 12 9 | CONNOISSEUR ALL GARRARD CONNOIS 

COLLARO TRANSCRIPTION See) “ert oom 3 1) SEUR. DECCA und COLLARO 

Mode: 2010 PX 419 9 0) WB. Crossover Unir a we 0 = HEADS SAPPHIRE nd DIAMOND 

RCS4 413 17 0| WB. Tweeter Unit. 4 @| COLLARO S-/UDIO STYL ‘or ‘he above HEADS NOW 

SUID . - codtieinbinnienn wofne Kelly Ribbon Twuscor “a 12 31 TypeOor? .. owes *VAILABLE 
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RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.1. (Coventry Street end) 
Phone No. GERrard 3977/8 Grams: “ Rediotrade”’ 


BARGAIN OFFER OF BATTERIES ...... 
4 v. Heavy Duty Bell Baccery. Size 64 x 44 x 2hin ; 46 
v7 1S¥. 07. Size6x Sx tin 56 
54 
6% 


Size 23 « St x thir 
ye v. Size 24 « 14 x Bhin 
batteries sealed and unused 


All plus 1/6 pose and pkg. Special 
reduction for quantities 


NSERS Per doz 
16 mid. 375 v., 2/- each 21 
16 x 24 mid, 950 v, 2/6 each 277 
20 x 20 mid. 775 v. 2/3 each 24 
24 mid. 350 v. 1/6 each 1s 
74 mid. 450 v. 2/3 each 24 
Condenser Clips for above 36 
BIAS CONDENSERS 
50 mid. 12 v. Single Hole Fixing 1/- each 106 
100 mid, 6 v. Tag End 10d. each 9 
100 mid. 25 v. Tag End t/D each 12 


BLOCK PAPER CONDENSERS 
4 mid. 400 v. O.C. 3/6 each. Many other types in stock. Your enquiries 
invited 

MIDGET MICA “TONDEN SERS. .000!, .0002, .0003, .0004,.0005  5& 

200 Assorted Moulde' Micas. Popular Values aw °o 
200 Assorted Siiver rticas, Popular Values . awe 
200 Assorted Carbon Resistors: 4, 4 and | wate. Good selection aito 
SPECIAL OFFER 


0.1 mid. 12,000 voles cost Mansbridge Condensers Height 6410 
Width iin. Depth 2hin. Fixing Centres 4in. Plus t/- post 56 


18 x 44 x H/l6in., H+ each; 10 x 10 x 1/16in., 1/6 each; 20 x 10x 1/32in., 16 
each; 20 x 10 x I/!6éin., B/+ each 

RESISTORS 

Carbon ¢ wact 26; 4 wact 3/-; | wact 4/-; 2 wate 6/- per doz 

WIRE WOUND AND VITREOUS 6 wact 1/6; 10 wact 2/6; 15 ware 
Bi/-; 20 wace 3/6 each 

HIGH STABILITY. ¢ wace 5° 6d.; § wace 5% 96.5 1 ware 5% 

A few values in |%, and 2%, still available 

ALL ORDERS FOR RESISTORS C.O.D. PLEASE AS WE CANNOT 

GUARANTEE TO STOCK ALL VALUES 

W.W. VICONTROLs. ALL WELL-KNOWN MAKES. Pre-sec 2/6 each 

nce types 3/- each. Values from 5 ohms to 50k. 


1/3 each 


CONTROLS WITH SWITCH 5k, 50k, § meg., | meg 3/6 eac! 
ViContcrols Less Switch. Most values spindle and preset ..... 2/— each 
mMeT 
0.300 mA. iin. Flush Mounting. Grand new. Guaranteed 8/6 each 
0.500 mA. 2ihin. Plush Mounting. Brand new. Guaranteed 10/6 each 
ANG .0505 Less Trimmers O6 cach 
4-Way push button units 2'6 each 27 — doz 
Push Bitton Knobs 3 - doz 


TAG STRIPS. 3-way 7/54 way 26:5 way 3-57 way 4-; 28-way 12 dor 
SLEEVING. 2 mm. 26; 3 mm. 346; 4 mm, 416;5 mm 56 per dor. yd 
POINTER KNOBS. Small black wich whice line, standard fin 


spindle 76 doz 
WANDER PLUGS. Red and Biack 2). dex 
PHILIPS TRIMMER TOOLS. | - each 10 6 dor 
BELLING-LEE. 1.356 fuse holders 26 eact 
WEARITE COILS. PA4, PO4, PAS, POS, ID each 12/~ doz 
VALVE HOLDERS. Moulded B7A 7/46; B7G 6/-; Inc. Occ. 9; 

Eng. Oct 46 doz 
VALVE HOLDER FITTED WITH LOWER CAN 16 per doz. extra 
Screening Cans for B7G and BIA éi- dor 


Paxolin Vi int. Oce. BIA, B7G 5 per doz.; Eng. Oce., 5-pin 


7-pin 3 
STANDARD SCREENING CANS }-piece |'+ each; Spring loaded = 1/~ eact 
SELLING-LEE PLUGS AND SOCKETS, 5-pin 1/9; 7-pin2/-; 


10-p'n 1% on 
AIR SPACED TRIMMERS 5, /0, |5. 20, 25, 50 and 75 of pre 

sec and spind!s cypes 2'- each 21'-do 
PYE PLUGS AND SOCKETS | 6 per pair, Tee” pieced 1:9 enc! 
GROMMETS | ers. assorted grommets tin. to lin @6 gro: 
POST OFFICE LAMP JACKS No. 10 I+ each ®~ dor 
Lamp covers for same dot 


BULGIN P73 }-pin plugs and sockets, and P74 2-pin plugs and sabes are 
now available 
OUTPUT TRANSFORMERS. Multi-racio, 5 - each; Pencode 


or power 4)~ each 
DRUM DRIVES, Ihin 1) each 
WESTECTORS, WX6, WXi2, Wi2, W4. be earh 9+ doz 
ARCOLECTRIC (Whitney Lamp), Red, Green, Clear, 1/6 each 15 ~ doz 
SIGNAL LAMP HOLDERS. Pane! mounting, complete with 
adjusting lampholder, 2- each 21 '- doz 
NUTS GBA }-; 6BA 2:6; 4BA 3-; 2BA 4- per gros 


SOLDER TAGS 2°46 per grow; Shakeproo! Washers 2/~ per gross 
JONES PLUGS AND SOCKETS 4+pin 26; é&pin J; 

B-pin 6; 10-pin 4+; 12-pin 6- pair 
GASH WITH ORDER OR 6.0.0 ALL ORDERS DEPT. w.! 
ALL ORDERS FOR LESS THAN £22 ADD POSTAGE 
We invite your enquiries for items not listed 


Trade Counter open 9 to 6 Monday to Friday 
Callers Welcomed 
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 
ae @ = ~e *¢ © © @ 2020240062002 8 
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TWO SPEED—SIMPLE PUSH BUTTON 
CONTROL 


THE NEW K6 UNIT 
List Price 19 GNs. 


SEE AND HEAR IT AT 
YOUR LOCAL DEALER 


MODERN TECHNIQUES 
138-144 Petherton Road, London, N.5 


Tel.: Canonbury 5896 


“KNOB 
LOCK” 


The ideal method of locking 
panel mounted controls. 
Positive guard against 
vibration, etc. 


This development of our 
popular pre-set control lock 
is finished in black plastic 
and embodies control knob 
and instantaneous finger-tip 
lock ng knob 


SUTTON COLDFIELD ELECTRICAL ENGINEERS 
REDDICAP TRADING ESTATE, SUTTON COLDFIELD. 


Phone: SUT. 5666 


Decemnepre 1055 
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Great Britain’s Valve Mail Order House 
ce 5e| x 106,  DEMOBBED SALE 
SALE sPél bo a ig" watves 
sis CVO6/6 ~ AL 
3 
— rast 408 | 36 *ASlowey searabets « Soern sc] ONOP selled 
z vi Oz - nerican Service and Cross Re S.A 
Vv cw 12/- | O1A fence of Commercial A Cross with ar | METERS uv Ff. Throat Microphone 
tw 1 Ine «| Appendix of B.V.A, Equivalents ond 9° TUB Cenuine U BAP. Type T-0-9 
A r ‘4 ; is - [Comprehensive Price List. We have (lives distinct wolee reproductioa 
L LULA 7430" | icN5 ig ]still some Valves Inft at very old| Permnti Univeral g6 4c87 or amateur radio 
UUT | sas 10/-fBudc3ot Rates (525%) which orele ri Sateenel es mag neti . Consists of two 
~ VPIsCc ~ | 206 jefectualiy sold at the old price. (5 Drier on Mmicraphones mounted on rubber 
E vps @a7 [rate pape : , 29 weckple end cleatbo neck band 
v4 5 | OT4 1 tiple Operates het eeen and 900 
8 vein (Sia “OIPLEFCO wie |v « chins worth 2 detians. Big 
trom VRIS/#O1RD | + i ‘nT All-in-one Radio a7 nrepeata y 
c _paeter ACID : Ganeieke 
T VESSGRR PS | Sat PG toate vorvening oe IS 
- > 86 -— }P- plete with Test = nod ANTES. sections inter 
k VR37/MH4 B- 6F32 Dro ts still . yoking and extending, copper plated 
ACh Pen 8/6) K 10/6 V853/SFa9 steel BARGAIN 
ares) BG | | vesuense?| 7 § io-4 20/6 Doses 
‘ 4 r 54/EBS j 
ARPS 56K ine 56 7oT “iNew price 92/6. 
AKI 8-|KT74  10/-| VROS/ERCRs pads 10)- Post 1/6 
ARP! Fie | KT We 86 h Sean tn 
Dat G6 KIWIS 1OS VRSorRees | | 10DL Bie Chassis Cutters 
De 8-| KTWw74 10/3 Titre with K SAW 
DD41 96|KTZs1 11/6 VROO/RPSEN | 128, i eys A compact unit of saws. One 
DH 10/- | KT“ Be A ee encliest ood for avery job. =aes 
pi , VR57/EK32 128P5 - Oute tin. wood, aleo metal and | STEEL Tempered and Har- 
96 rT kK | quickest ways 
DLs 10- | | ‘ 4 labs 10/- . ‘ aieie th aicand plastic. Complete weed oes wiesand [dened. Weed Saw, Pruning 
DL74 10 Lak iB: vesamra | ™ 17) — * The Ame plan converting lo saw few, Tenen Saw, Key Hole, 
DDY4 116 | Mere x i —— sree — Deport veh 0 ‘10/6 Metal aw, Post 1/- 
bors HES | Sir Selvnsara 8/3, ap as seins twee wart BVO l= or'sg cash Pow | in prenentation Baldor 
Bex 12/6 | Nika 12-|VR74/Dl 4/6 “ 10/6] Seo screw. The operation | - 
oon z= se | ; z VRO1/ Beso ' sO 10/- simple Prices inet, kev tin j2/4 1. — T- =e oe 
i IE B =| vmon ote? | 20RO GiB BA: Hin, ABA, Non fin an ~—) BAND Il CONVERTOR 
Err 96 | Pe: 12/- uae 5/9 | ia 1g 19/- each: Itin., 19/0: @in.. 819 - 
o eS | Se ee Maren® 19/ 10/-f 21". 86/9: tin. square, 217B. Port f || The most simple of all conver- 
BI Ab | Peete 1G) VRie | Be | — oP sions with station selection by 
i a1 "7 
He $/- | Peula4 ne VRL50 if | 4 6. | switch control, Designed to 
t ~ — BeajRiss | oes te ) | simplify conversion of Band |. 
(HL 7/6 | PenDD I 10/6 | visa 8 = Pe ° » | A.C. T.V. receivers for new com- 
4 -|VULLLVvioe7 | 9% 
Bisipp pig | exz0 “Br|. Be | O88 8 mercial programmes without 
ct I8sDD BE ores 10 vuIseA At | 987 196 internal alteration, Just connect 
BLDDisee"™ | ae » wn tog) tim 4 convertor externally, switch on 
Lp- | ai 10/- W77 10/- 12004 - w Deposit 
She \- | \aa5 06 SERVICE ‘ ‘ x; thie and select programme. Finished 
P i X15) -| oes 10/-Trne one vou require enclosed if in silver grey. Complete £7/10)-. 
as . XP 1.5) | 7/6] vatiable in a dozen assorted 10 6 
- x22 10/6 Peat Ot vf onr best choice, 
Do you want V.H.F. and 3D Sound 
Easy to fit and instal components to make your Radio as modern as this year’s models, * 
Fit one or more TSL hi-fi electrostatic speakers to your set NO INTERFERENCE 
aid get that all around, balanced, high quality 3D sound Capture The TSL PM/VHF unit will 
; ° transform your resent radio 
the beyond-aura!-range sounds in the very high frequencies of receiver or radiogram and 
ome enable you to hear radio under 
the sound spectrum. These speakers with the GOLD coated absolute perfect conditions free 
diaphragms are an absolute MUST for FM reception, high of interference from ignition, 
: electrical apparatus heterodyne 
quality L.P. recordings and television sound reproduction. Their whistles or static. Laboratory 
_ an & " 16 4B . designed, the TSL Adaptor is 
output from 8 to 20 Kc’s is plus 16 4B over their nominal response self powered and only one 
a 4 or . ted to . " : T.V. connection is required to turn your o'd AM 
a 3 Ke/s an be fitted any Receiver, Radiogram or T nny ey pF A 


Receiver re ites 
Specification. The TSL PM/VHF tuner contains 6 valves and 10 
tuned circuits. Grounded grid R.P. stage, additive mixer, two high 


TYPE LSH 75 for single ended gain |.F. Stages, ratio detector stage and rectifier. A Magic Eye indicator 

output and smal! push-pull! ampli- is available at a smal’ extra charge 

G8 seb és 12/6 Sensitivity. 0.9 MV. This extreme sensitivity enables this unit to 
be used up to 120 miles radius from PM Transmitters operating on 
VHF 

TYPE LSH 54518 High output Signal to noise ratio. Better than © 4B for input of 1.8 microvolts 


wide angle model for medium 
. Radiation. At extreme minimum and is lower than any other available 


nower amplifiers . 17/6 equipment 


Tuning Drift. Negligible due ‘o al capacitors and resistors being 
high stati) y 
TYPE LSH 100 High powe: ee ene en 


Giffused model for ALL clesees Bandwidth Design enables unit to rece've absolutely free from distor 


tion audio range from 15 to 20,000 cycles 


of amplifiers . 21/- 

Output. Up to 40 vols cms. available depending on input signal 

ryYPEe (None of the above prices i Frequency Coverage. 5 to 101 m-eeocycles 

SH 100 subject to Purchase Tax 

: This unit can be supplied co —~ on for £13.15.0 (inet, P-T. 
completely valved and aligne Alternatively, all essential 
components are available for home construction to build thi 
Ask your Local Retailer or in case of Giffieulty write. cal! o phone:— unit to published specification. 
TECHNICAL SUPPLIERS LTD., Hudson House. 63 Goldhaw Road, W.1!2. SHE 2581, 
= ve = 


_—O To). 
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The NEW “TRANTESTA”| | Naw DE-STAT 


for MARK Ii RECORD CLEANING KIT 
FLY-BACK & | Introduces for the first time in this / 
IRON-CORE 


country, anti-static in an acrosol 
Transformers 


spray dispenser DE-STAT, the 
net 


answer to the dust problem, is now 
applied to records by pressing 

NOW ! 

. 


a button, Combined with a / 
specially designed cleaning rs 
pad full protection of your 


records and first class / 
reproduction are assured J 


Complete Kit as illustrated 


with stand ard inetruct- ~~ 
tons 186d. each. b 
Aerosol spray DE- 

STAT Dispenser as 
& separate item vf 
7/- each i 


FROM YOUR + 

WHOLESALER 4 _. 
Provides an immediate and positive F agree 
check of fly-back and most iron cored — nn wi Obtainable from your Local 
transformers either in or out of the set. , =f at Dealer or cut out the Coupon below — |} 


one shorted turn. indispensable to 
the Television Service Engineer and 


Research Technician. 


FARNELL INSTRUMENTS LTD. 
15 PARK PLACE « LEEDS §- Phone Lees 529549 


Tests continuity of wiring revealing even lke {B.. POINT STUDING (ACOUSTICS DIVISION), ! 
122, WARD OUR STREET, LONDON, W.!. | 

f\ s" Please send me Delet> itens sot required.) ' 

\\e ’ - DZ-STAT KiT/s @ 18/6 each H 
SS © DE-STAT DISPENSER/S @ 7/- each § 
OR FURTHER INFORMATION ON ABOVE ’ 

be | ENCLOSE P/O/CHEQUE FOR : 
NAKis ADDRESS ’ 

’ 


Peo 
a 


Just published: 


FUNDAMENTALS OF ELECTROACOUSTICS 
By F. A. FISCHER 


Fernmeldetechnisches Zentralamt, Darmstadt 
Translated by STANLEY EHRLICH, Ray- 
theon Manufacturing Co., Waltham, Mass., 
and FRITZ PORDES, U.S. Navy Underwater 


We are specialists in 
Cones of every description 
and can meet your re 
quirements from our large 
and varied range. 

ROUND, available in 


Sound Laboratory, New London, Conn. alll sizes, 
ELIPTICAL, 6x 4,8x5 
CONTENTS: Electric and Mechanical Oscilla- 9x6, 


SUSPENSION AND 
CENTRE RINGS 
Large range available 
in flat and cup types. 
BAKALISED MICROPHONE 
DIAPHRAGMS and all types of 
PRESSURE UNITS. 


tions. Forces Exerted on Matter by Electric 
and Magnetic Fields. Electroacoustic Energy 
Conversion Principles and Their Basic Laws: 
Transducers with Electric and Magnetic Fields. 
Systematic Presentation of Electro-acoustic 
Transducers. The Differential Equations of 


Electro-acoustic Transducers. Electric and 

Acoustic Impedance of Transducers. The We would be pleased to discuss 
Radiation of Sound. The Efficiency of a Trans- Ln and aoe Gh Wy 
ducer as a Sound Source. The Sensitivity of Bs, a 

a Transducer as a Sound Receiver. Broad-band 

Transducers. Electromechanical Coupling. 


Transducers Employing Electric Resistances. 


List of Symbols, Terms and Units. Biblio- MO D E R N 
graphy. 
1955. 5) « 84. 198 pages, 102 illus., 5 tables, 45/-. ACOUSTICS iT D 


INTERSCIENCE PUBLISHERS LTD. | MANOR WAY- BOREHAM WOOD 


88-90 Chancery Lane, London, W.C.2. MERUEOMME Telephone -ELStree 3636 


196 Wien pac Worern Decemepre. 1955 
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xxx SUPERIOR RADIO SUPPLIES*x*« 


SUPERIOR BUREAU 


An elegant 
cabinet in 
richly figured wal- 
nut veneer, internal 
panels in polished sycamore. A drop front 
lid covers @ sloping, uncut control panel 
(i4in. long x 1O}in, high) alongside which 
is an uncut base-board (I7fin. long x 
1 3hin. Back co Front). The inside of the drop 
front lid is panelled in beige leatherette. 
in the lower part of the cabinet are two 
large storage cupboards (13%in. high, 7hin. 
wide, !64in. deep). The lid and cupboard 
handles are in chased Florentine bronze. 
Overall dimensions (33in. high, 34in. long, 
iétin. deep). Price 417. us 15/- carr. 


DULCI BAND 3 
T.V. CONVERTER 


TYPE |. K.O. PATENTS 


i self. d unit, suitable 
for converting ali makes of T.V. Housed 
in a polished wood cabinet size Jin. x |Oin. x 
Siin. All channels are iron core tuned with 
preset adjustments. input signal equalis- 
cf is provided. Valves Z77, Z77, \2AX7, 

4. Power ly, A.C. mains 200/250 
volts. Service data available on request 
Price £9/9/-. Pius 3/6 post and packing. 


F.M. AND A.M./F.M. 
CHASSIS 


Send for details of the latest types of 
High Quality V.H.F. Tuners and Amplifiers 
suitable for Band 2. Also, complete 4 
Weve-Band %-Vaive Push-Pull A.M./F.M 
Quality Radiogram Chassis. 


DISC PLAYERS 


Specially designed for the HI-Fi enthusiasts 
and home constructor. These Disc Players 
consist of the latest Three-speed Automat ic 
Record Changer, complete with crystal 
turn-over pickup-head for long playing and 
standard records. This unit is mounted 
on «a Sycamore veneered base which is 
complete with fitted mains lead. and screen- 
ed pick-up lead, ready for connecting up 


Brand new and boxed. 


“The SUPEREX 55” 


ATTACHE PORTABLE 
BUILDING COST €7/15/-, Plus 3/6 PP. 


@ Really di 4 

@ Four Vaive Battery ‘Superher. 

@ Long and Medium Wave-lengths. 

@ Perfect Reception in All Areas. 

@ Rexined Cabinet 10) =x 8) x Sin. 
@ Very simple Construction. 


Send 1/6 for " 


Superex 55 "’ Construction 
Send for Cabinet Leaflet 


Price £10/16/-. Plus 5/- post and packing. 


Booklet 
TERMS: Cash with ordir or  =—— 
Extra charge for €C.0.D. UK. 


Extra charge | and PERSONAL SHOPPERS WELCOME 3°77") 2°00 Pm Mondor 
(W.W./D.) 37 HILLSIDE, STONEBRIDGE, LONDON, N.W.10. Tel.: ELGAR 3644 


VALVES, ex W.0. New 697 4-. SU4 66. EFSOS/~. SP6I 36. 

109 yds. Sine braideo COPPER WIRE, wound on fishing rod type 
reel, 3jin. x ldin. 6/6, 

RHEOSTATS. i2v.! 4.246. t2¥.54., 1046. 

NEW AC DC MOTORS. 24v.24.6x jin. Spind'e 1 = fin., 186, 

NEW FREQUENCY CRYSTALS. 16/6 each Lists cent on requ vt. 
MAINS TRANSFORMERS. input 200240 v. Cucout 350-0-350 
or 250-0-250 volts 80 mA. and 4 anc 6.3 v, yy and 4and Sv.2a. Price 
21/6. Input 200/240 v. Output capped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 
20, 24, 30 voles, 2amp., 216, Output 17-11-85 volts Samp., 226. Oue- 
put 17-11-Sv. tha., 164. 6.3¥ 2a. 86. All with one year’s guarantee. 
D.P.0.7. RELAYS. Operate at 230/300 volts D.C., 66, We can 
supe!» any cyvoe of volcace and contacts at varving prices. 

NEW SELENIUM RECTIFIERS. FW. 126 oho 3 Foy oe 146; 
4amp., 23:6: 6 amp., 30; | amo., 6 6; 12 v. 109 mA, 3-; H W., 250 v 
100 mA., 9; 250 v. 275 mA., 176: 250 v. 60 mA., 66 
GERMANIUM or SILICON CRYSTAL DIODES 3,9. 

MC MICROPHONES with matched Trans., 15/6 

NEW ELECTROLYTIC CONDENSERS, 60-250 MFD. 275 v.. a 
TRII96 TRANSMITTER SECTION. and com 

less valves. 4.66.8 Mc's. Easily converted, 1S/-. With valves mI 
EL32, EPSO, £2. Circuit included. 

LR. ARMY HEADPHONES 96. 

TIME DELAY —— ane specialise in —_ grins varving 
time constants. Please 


your requirem mn 
FISHING ROD AERIALS. See ery 3 7/6, set of 2 " Pius 1/6 rail 


(REG. TRADE MARK) 


STEREOPHONIC HEADS 


For reproducing the recently 
announced “ Steresonic”’ Tapes 


We have pleasure in making available further technical 
details of these units. 


They are suitable for recording and playback of either 
** Steresonic *’ or single half-track and full track recordings. 
Easily fitted to existing Bradmatic tape desks by replacing 
the normal two contact mounting stem with a special type 
supplied with the head. 


charge Technical Dotails: 
VCR97 TUBES. Brand new. in original crates, picture tested, 45)~. 
SPECIAL OFFER SELENIUM RECTH 12 v. 16 amp., High Impedance 14,000 ohms at 10 KC. 


full wave 


50 /- 
CARBON TWIST DRILLS. Set of 9, 1/16 to 3/16, or 1/16 to ¢ set 7, 450 M.H. at | KC. 
46 


Playback output from 3 Ke/s, peak recording level...2.6 M.V. 
Reversible gaps—normal two screw fixing and adjustment. 
Uses our standard screening cans. 


Price £14.10.0 each 


Write for details. Private or Trade supplied. 


BRADMATIC LIMITED 
Station Road, Aston, Birmingham 6. 


Telephone: East 2881-2. Telegrams; Bradmatic, Birmingham 


Inductance 


MINIATURE RELAYS. 10 amp. Silver Contacts, 12 or 6 v. D.C. 
Types 5.M. 7/6, $.M. or B. or $.C.0.. 86, Post paid. 

All Corriage Pa'd in the U.K. from Dept. W.W. 

SPECIAL OFFER G.E.C. Bin. EXTENSION SPEAKERS in 
polished wood cabinets fired with volume control. List price (5.196. 
Our price 3/10 -. 


No. 19 POWER UNITS. Mk. Ill, with 2 rotary cransiormers. 
HT31 and HT32, 63. 

Carri on above items extra 

Lists gladly sent on request. 


THE RADIO AND ELECTRICAL MART 


207, HARROW ROAD WEMBLEY, MIDDLESEX, 
HE TRIANGLE 


oie WEMBLEY 6655 
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Wires Wortp DecemBer, 1955 
a oe nina — 
SELENIUM RECTIFIERS R.S.C. TRANSFORMERS 
L.v. Tyo H.T. Tyoe H.W owe ad 
2/6¥.44 19 “ : 19 FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED 
6/i 29 5/9 | MAINS TRANSFORMERS FILAMENT TRANSFORMERS 
79 Primaries 200 0 c ‘ ; " “ O-7% 
vw idge Tyo ; r ™ 0-4-¢ : 9 
oe Bridge Typ \ 99 | FULLY SHROUDED UPRIGHT MOUNTING , 1Se 59 0-2-4-5-4 sa BY 
6/12 . + 19 idget type ; 17/6 le 79 by wees 
At 4 i9'9 «x mA. 12/11 | 350-0-350 0 mA... ¢ t 19/9 4 . 76 15a 17/6 
6/1 Oa 4 250-250 1 A. é ‘ ta : 
P ene 0-4-5 v.34 25/9 CHARGER TRANSFORMERS 
O-AXKIA CABLE t 9d. yard. | 250-0-250 v, 100 mA.., ¢ ta 23/9 All with 200-230 50 Primarie 15 ¥ 
win ened feeder, 114 250-0-250 v. 100 mA.., ¢ 6a ba. 11/9: 0-9 s., O-3.5-9 ta. 18/9 
- a for R1355 conver +1 15 ¥ s., 19/9; 0-9 6a..23/9 
SIL VER MiCA CONDENSERS. 5, 10, 15, 20, 25 100-0-300 ¥. 100 mA 4a ' 23/9 
KO) 20, 1 ) 0 0, 200, 230, 300, 3M 100-0-300 ¥. 100 mA " 4 ELIMINATOR TRANSFORMERS 
400, 470, 000 ofd Haut 002 mfd 4-5 ¥.128 269 | Primaries 200-250 0 c/s. 1 40 mA. 7/11 
(240 ofa.) ua Sd act 1/9 doven one type 3$50-4-350 v. 100 mA... ¢ 4a 740 0 50 mA 14/9 
SU aS vt SEE PRTEEEEINEIS 350-0.350 ¥. 100 mA i. oe Ov. 40 mA., 5-0 149 
tr BULaS. . 99 hoz 0454.38 269 0 v, 15 MA., O44 OomA 9/11 
5 v. 0 69 4 9 doz 14 50 \ O mA... ¢ 5 
nha Dok a coe ton. . , : 39 $OUTPUT TRANSFORMERS 
ELECIROLYTICS (curre sion) pty + dei ; fidget Battery Pentode 66:1 for 384, et 6 
rT 0-425 x 93/9 all Pentode, 5,000() to 4 9 
+ 459 OO mA. ¢ eel . . “un ) 4 
Tubular Types Can Types Sa. ct. § : * lard Pentode WO to 3 49 
, 4 tandard Pentode 00 to 1) 49 
8uF 450 if Oy 1/3 Amplifier, et 49.9 Batte Pent 0.000 ohms to 3 ohn 49 
& mfd. 500 2/6 i. 600 Zit Me oe 9 ¥ OmA 6a., ¢ \ a Multi-rat 40 mA O:1, 45:1, wt 
l6uF 350 2 fd. 500 19 ’ , y7'6 ‘ B Push-! 5 
; mid. 354 1/11 | TOP SHROUDED DROP-THROUGH TYP! S Dull & We , 6 
l6pF 4509 29 ' , 9 250-0-250 \ 0 mA.., ¢ ’ 13/9 : Bee : hr 89 
456 y 2 . > 6-12 V 
16uF 500 19 2 260-0-260 v. 70 mA ; ice | = aap lle 6V6 1 
i2uF 35 ‘ 2/19 | 456.0.350 v. 80 mA. ¢ ‘ ‘ : , 16/9 
aur 590 9 450 OB Eowes 18/9 = Push-Pull | Watts to matct 
$2 mid, 500 59 0 vil 0-0-250 v. 100 mA., ¢ 7a 22/9 r ‘ 16/9 
100-0 300 ¥, 100 MA f ‘ ‘ > > ‘ " 
8-16.F 500 4/11 “ 150 49 0-4-5 ; 2/9 Push-Pu 18 ect ally w 
4 ¥ a 4 r ‘ . So —_ , 
25k v 1/3 P4 At $50.0-350 vy. 100 mA. 6.3 v.44 a] - Ly- “ rl one 219 
r 2 a s 4 watt gn-quailly sectiona 
gp apobe 1/3 450 R49 | nena 22/9 wound, 6L6, KT66, etc., to 47/9 
50uF 50 ¥ 19 : ’ 49 550-0-350 vy. 100 mA.., ¢ $v. 4a William tyne . pe as 
100 mie, | n ‘ 0-4-5 v. 3 8 23/9 
. y j o 49 150.4-350 150 mA... ¢ Pa. ¢ IMOOTHING CHOKES 
100 mic 2/3 Yr a0 59 Sv.3a 29/11 O mA H 00 ot 11/9 
M 150--350 vy. 150 mA. ¢ 70 9 0O mA OH m 1/9 
woe tnan ape Ere I H Tr. TRANSFORMERS 00 ) mA OH n R9 
ol ik CONTROLS t e erindle all O2v. iia D | a., for VCR9 )mA., 1|OH 5/6 
value less switch, 2'9 ; witl j rh, V9 VCRSI7 1% 6 60 mA... 10 H.. 40K ' 4/11 
WIRE WOUND POTS ; 20 0 THE SKY FOUR T.R.F. RECEIVER EX GOVT. MAINS TRANSFORMERS 
ohm 20 100K } th 
spindle 7/9 0 oly ' x Oo \ ( nf 
Preset type, 1/9 ca 5 fa.9D 4 99 
a ———_ — ; “ 79 4 79 
VIBRATORS. Wearit ‘1 " t 199 
synchror 69 ak f 0 4 BN 5/9 
nous, 7/9 oO ‘ nA 
eee —— — Potted 44-34 9 
EX GOV. E.H.T. CONDENSERS rv, y 20 F ‘ Ne 
25 mfid., 4,004 B : 49 0-32 15 4-64 1. 26/9 
5 mfd TI i 19 
4 mid “(x r 3 \ design of a : O00 4) { Carriage n ‘ pe extra 
1 mfd. ¢ nfd OOK ec t k receiver with seler ificr. For 141 - 
mmot c , 9/6 | either of cabinet ed +. oe 
* > ¥ v7 a 
1.5 mid., 4.00 Block 5/9 | valves 6K7, SP61, oF¢ and is specia ” c 150 mA. 4 é 
— -— ——— io for simnlicity ir wit ensitivit ; ; Y - 
EX GOVT, METAL BLOCK PAPER is well up to stand Point-< 6.3 4,064.4 ha 4 , 
CONDENSERS 00... 49 | diagrams, instructions and par 9 ‘ 229 
miC, OA 4 ~) 5/9 | receiver can be t maxin £4/19'6 
4 mid. 50 2/9 0 S/11 | including cabinet. Ava e in be EX GOVT. AUTO TRANSFORMERS 
;= ieee 43 ta bakelite, or veneered nut double und 10-0-200-240 v. to 10-0 
Lt , vt 4 mil 7 
queue ete han nent — — — ; Se « ect t a | make 
EX GOVT. VALVES. VE lid.. EASO, EBM, | P.M. SPEAKERS. A hms. 64 R.A. 15/9 uital ) O-25 : ere 
SPai it 1110 B14. 4 3. Bt 19 Sin. Rola Hea Magne 19/9. ii R.A. 25/9 000 59 6 
- 7/4 Yes 2/11 ror ‘ ‘ 
EX GOV. UNITS. woe RI inal sealed | (0. Rola 27/9 , dhe vee Our “ , “ 
ons 29/6. Tras tt i x T — O- 160-174 On st 69/6 
senens 4h pe TRID MLE, SPEAKERS. Al Carrie , 
compilcitc with a alive 45 ‘ o/f : : 
CONTROL PANEI = =e ~~ - : 1 600 ohms, 11/9. 10in. R.A. field, 1,000 a] ak ed ht a 
with ion water - 
Yaxley switch, | pointer k P.S.T. ewitches R.S.C. BATTERY CHARGER KITS X GOVT. SMOOTHING CHOKES 
Various plugs and sockets. O 16 input 200-250 50 haree ( 0 mA., 10 H., $0 149 
24 M } } ) 
MANUFACTURERS SURPLUS “sage i eat ae? wit 
arge t i ) 
TRANSFORMERS batter at 116 SO mA H r Tropica 69 
Pully shrouded upright. Pris 000-230-250 ¥ | haree ¢ 100 \ OH “x Tropica 11 
Sec. 424-0-4 isn 6.3 s Svi3a hatter at 4 499 0 mA OH 000" ahr 99 
34/9. Clamped type 250-0 0 O mA. 63 ¥ Above kit " L.T. type | an t 29 
2.5 a. 9/9, post 1/9 een rackle 
HEAVY DUTY BATTERY CHARGER = com 
For normal 200/250 Mage oy Ss yuner. f SPECIAL OFFERS 
charge ba Variat ree rate of up ectifie , Filament Transformer Primaries 230-250 v 
to 10 ann Fitted Met und | Guaranteed | holders and circuit Any type a ” 2v.20.4/9,4v.240. 4/9, € ia. 49 
1? months. ¢ 0 66/19 6 tested for 6/9 cxtra Standard .000* ‘ gauges ( » 49 
OLL FILLED BLOCK R.S.C. 6 ¥. or 12 vy. BATTERY CHARGER 
CONDENSERS For normal Af iins CHASSIS I we. aluminiun 
Bryce {d OO Nie , 1 Gove input 200-230 0 50 <TTL. ks undrilled receiver type 
surplu 5/9 ca < Selector pane for iniur amr ‘ ne 12in . 2hin. $/3 
vupdiaatiindiis 6 ¥ or 12 ha ng ‘i 16in sin. 7/6 
H.T. ELIMINATOR AND TRICKLE CHARGER Variable § charg ue of i! 20in iin. B11 
Kit with ; } wkic ft ed ae Niain up wt 4 AMPS t cd 83 
input 20:)-250 Output 120 40 mA... and 2 and with ammet W lé shuminiu 
4 a. Price with ult, 29/6 ventilated meta we with amplifier type, 4-side 
Or in work j 76 sttractive rackle f h 2'6 12in. « 8 2hin. 7/11 
HEAVY DUTY BATTERY CHARGER KIT. | [.uaranteed for 12 month ¥/3 16in x 8 tin. 10/11 
lav. 3 amp. Suital Y Gazeas firm employ 69/6. Carriage n. 3/9 20%r Rir bin.13/6 
ing a mums f vehick Ma yput 200/250v = : . yin. 4/3 i4ts on din. 13/6 
SGc/cs. Outputs | 15 amy wice. Consists of | BATTERY CHARGER KIT. « i 
Mams Tra 2 Metal Rectil 2 Meters, 4/| Bridge Rectifier ¢ 5 a. Mat ar » PLESSEY AUPFOCHANGERS with crystal 
Puses, 4 Terminals, 2 Rheostats and circuit. | 250 4. input, 0-9-15 v. 6 a. output and variable pickup for standard records. Very limited number, 
Onty 9 ens ‘ charge rate. Rheostat with knob 45/9 New Cartoned ) £5 /19/6 Carr. 6/6 
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R.S.C. HIGH FIDELITY 25 watt AMPLIFIER A4 


A NEW DESIGN FOR 1955 Hum level 66 D.B. down. Certified total 


HIGH GAIN “PUSH PULL OUT- ARS. harmonic distortion of only 0.35% 
1) 


PUT”. BUILT-IN PRE-AMP. TONE measured at 10 watts. Comparable with 
CONTROL STAGES. INCLUDES the very best designs. SUITABLE FOR 
7 valves, sectionally wound output & SMALL HOMES OR LARGE HALLS, 
transformer, block paper reservoir con- \ a. CLUBS, GARDEN PARTIES, 
denser, and reliable small components. . DANCE HALLS, etc., ete. For ELEC- 
AN INPUT OF ONLY 20 millivolts TRONIC ORGAN OR GUITAR, For 
iS REQUIRED FOR FULL OUTPUT. STANDARD OR LONG PLAYING 
rHIS MEANS THAT ANY TYPE OF RECORDS. Size 12 « 10 « 9 in. For 
MICROPHONE OR PICK-UP IS mains A.C. 200-250 v. 50 c/s. Power 
SUITABLE. Two separate inputs con- consumption 175 watts. Outputs for 3 
trolled by separate volume controls and 15 ohm speakers. The kit is com- 
allow simultaneous use of “Mike” and plete in every detail. Chassis is fully 
Gram., or Tape and Radio, etc., etc punched. Easy to follow point-to-point 
Individual controls for Bass and Treble wiring diagrams are supplied. EXTRA 
“lift” and “cut”. Six negative feedback loops giving total HIGH SENSITIVITY, HIGHEST QUALITY for 
of 24 D.B. Frequency response + 3 D.B. 30-20,000 c/s. Or assembled ready for use 50/- extra. GNS 
H.P, Terms on assembled units. Deposit 26/- and 12 monthly payments of £1. Plus carr. 10/-. ' 
Terms to include cover, microphones, speakers, etc., on request. Cover as illustrated if required, price 17/6 extra. 


R.S.C TAI HIGH QUALITY TAPE DECK AMPLIFIER |" 5° 43 J0, Wat Cmustepent” Min 


POR ALL DECKS WITH HIGH IMPEDANCE HEADS With Self-Contained Pre-amptifier and Tene Control 
Seach as Lane, Truvox, and Collaro 3-speed T ranscriptor 
chassis. Size 12-7-3 in. For 230-2 6 ¥. S0c/cs. A.C. mains. 
Output for standard 2-3 ohm aker, Only 15 millivelts 
iaput required for full loading, Magic Eye vecorsing level 
indicator. Provision for feeding P.A. amplifier. Can be 

as gram. amplifier with input of 0.75 vy. R.M.S. 

Nese 10ers, 


ive feedback equalisation Linear freq- 
wency response + 3 D. B. 50-11,000 « cs. Full 
deocriptive leaflet 94. Supplied ready for use only Car: 


A PUSH PULL 3-4 WATT HIGH GAIN COLLARO HIGH FIDELITY SSPEED MIXER 
ASSEMBLED AMPLIFIER POR £3/19/6, AUTO-CHANGERS, TYPE RC 'S4. Latest model 
For mains input 200-250 vy, 50 c/s, Amplifier can be | fitted with Studio “O" Turnover Pick-up Head. Very 
used with any type of feeder unit or pick-up. This is jimited number.» Brand New. Guerantecd. Only 


not A.C./D.C. with “live” chassis but A.C. only with | (9 gns, carriage 7/6. Or Deposit 4 Gns. 7 monthly 

400-0-400 v. Trans. Output is for 2-3 ohm speaker. | payments | Gn 

Supplied ready for use £3/19/6 Leaflet 

H.M.V. LONG PLAYING RECORD TURN- cease ew, 3Sh. 

TABLE COMPLETE WITH CRYSTAL PICK-UP | MIKER AUTO-CHANG 
) ‘4 

Ae ry | bk ay Re cage i 7 og pak 4 | ERS. With crystal pick-up] Large safety factors in every: component A.C. and 

wice). Carr. S$/- (lor 200-240 vy. A.C. Mains) / and dual point sapphire] H.T. fuses, punched chassis with baseplate, screened 

eos — ~ styli for standard of long] input plugs, 6 valves, and with easy-to-follow point 

R.S.C. A? 3-4 WATT QUALITY AMPLIFIER Plays ten] to-point wiring diagrams Everything supplied to last 

®% highly sensitive 4-valve amplifier using negative 

feedback and having an excellent frequency response 

Pre-amplifier and Tone Contro! stages are incor 

ated with separate Bass and Treble controls giving full 


12in, inter nut. Two independent inputs are provided with two 
mixed Ad mains] associated independent volume controls so that pro 
200-250 v, 50 cies. Sup-| grammes can be mixed together if desired, such as 
plied in seuled cartons] microphone announcements superimposed on «a 


tone compensation for Leng Playing records. Suitable | with template and operat musical programme, or two independently controtied 
for any kind of pick-up including latest high fidelity ing instructions. Only £7/19/6, plus 5/6 carr microphones. Variable base ft and cut with variable 
types. H.T f Ov. 20 mA. and L.T. 6.3 v. la. avall- treble lift and cut tone controts are fitted, giving full 
able for supply of Radio Feeder Unit, ete. ONLY 40 COLLARO HIGH FIDELITY MAGNETIC PICK long playing record equalisation for uncorrected 
millivolts input required fos full output, Fully isolated UPS. Low impedance with matching trans, brand] pick-ups, and so that the user can alter the tonal 
chassis with baseplate. For A.C. mains 200-250 ¥, 50 | new, boxed at fraction of normal price. Only 3§ value to suit his personal taste. Output for | ohm and 
ycles. Output for 2-3 ohm speaker. Complete kit of 15 ohm loudspeakers. H.T. and L.T. available for 
part with pe o-poilm wiring diagrams and &£.5.C. MASTER INTERCOMM. UNIT, with] the supply of a Radio feeder Unit 
instructions Onis ‘2 15 Carriage 3/6 provision for up to 4 “Listen-Talk Back Units” indi Six Negative Feedback Loops 

. vidually switched. A high gain amplifier enables 130 millivolts input only required for full output 
R.S.¢ 45 WATT HIGH GAIN AMPLIFIER speech and other sounds emanating from the rooms Frequency Ae ” 30.000 cycles . 

TYPE AS containing remote control units to be heard at the Negligible hum and distortion 

\ highly sensitive 4 master control. Supplied with wainut veneered wood For A.C. mains input 200/230/250 ¥. 50 o/s 
alve quality amplifier yo arene Saas ore WaT input fe regi k 
? t homme all 0 <¢/s ine 300 ¥ ASSIS IS NO ALIVE.” . - 
; a i. "7 Snly 30 Ideal for use as “Baby Alarm.” Sound amplification | COMPLETE Kit of Parts 7 ONS. (carriage 7/6) 
millivolts input is re peg ja pn ans., — 5 oe pnt hen, Supplied, assembied and tested for 4§/- extra 
suired for full utput wv n cite of wailnul vencere cabinet P h 
guibed tor fs | outeus | cam be supplied at 38/- cach Cover as for A4 amplifier 17/6 extra if required 
for use with the latest 1.P, TERMS on assembled units. Deposit 23/6 and 
high-fidelity pick-us . All Day REC ¥IV ER| ? monthly payments 21/- 
heads, in addition i | TE 
ee wees a ELIMINATOR. KIT FOUR-STAGE RADIO FREDER UNIT 
mikes. Separate Bass All parts for an “Alll Design of a HIGH FIDELITY L. and M. wave 
and «Treble controls | Dry” Battery Elimine TR.F. Unit with self-contained heater supply and 
are vided These give full long playing record equal- tor, complete with case. |] thorough H.T. decoupting. Only 240-400 ¥. 15.20 mA 
tsati Hum level is negtiajale being 71 D.B, down Completely replaces | H.T. required from main amplifier. Three valves and 


15 D.B. of negative feedback is used. H.T. of 300 ¥. 
25 mA. and L.T. of 6.3 v. 1.5 a. ts available for h. 
supply of a Radio Feeder Unit. or Tape Deck 


144, and 9) ¥. batteries] Low Distortion Germanium Diode Detector, Fiat 
where normal mains] topped response characteristic. Loaded H.F, cots 
supply of 200-250 ¥ Two variable Mu controlied HP. stages, 5 gang con 


amplifier, For A.C. mains input of 200- 230-250 Ss 50 c/s. is avaliable denser tuning. Cathede follower output stage. Switch 
0 c/s, Output for 2-3 ohm speaker. Chassis ts | Pre with circuit, ” position for Gram. and Gram. input end output 
ulive. Kit t mplete in every detail and includes fully Or ready for use 161 sockets. Performance comparable with the best in 
punched chassis (with baseplate), with green crackle | Size of unit 44 44 * 2¢in. Suitable for receivers with | Feeder Units. For A.C. mains 200-250-250 ¥. opera 
finish, and point-to-point wiring eat and | L.T. loads of 125 MA. to 250 mA... thereby covering | tion. Size 11-4-74in. IMustration, full set of easy-to 
instructions. Exceptional value at only £4/4§/-, or | latest low consumption types 


follow wiring diagrams and instructions and indi 
assembled ready for use 25/- extra, plus 3/6 carriage, | aaa oat auedenmee vidually Pree parts list 2/6. This unit can be built 
ATTERY BR KIT. All parts for] for only / -, including Dial and Drive Knots 
_ oe, foe 80 Piezzo. with ea ope Gove floor | onthe oe any type of battery receiver to ali mains.| and every em required 
: we Pe BA toh | A.C. 200-250 ¥. 50 c/s. Kit will supply fully smoothed 
ose ond sctescopte em |i T. of 120 v., 90 ¥. or 60 ¥. at up (> 40 MA. and . 
GOLDRING MAGNETIC IC PICK: UPS. Due to 4 | fully smoothed L.T. of 2 ¥. at O4 «. to 1 a. Price | DEFIANT Pe ORD PLAYING Tt RNTABLE 
fortunate perchase we can offer these popular 7 complete with circuit ond lgmrusiio ms only 4/9 pny pa b. “ A. gay dns, t Pick 
peda and w, boxed. only Supplied ready for use for extr up mpc to ype Alt ta housed in a beauti 
tnpedance pick-upe, Be - ad , ful walnut veneered cabinet of attractive design. For 
all standard records (78 ¢.9.m.). Limited number 
Brand new, cartoned, &$/19/6. Carr. 7/6 


BAKER SELNURST QUALITY SPEAKERS 
i2Zin. 15 ohm 15 watt Staiwart 66/15/-. i2in. 14 ohm 
20 watt Standard 6&7. 


32 THE CALLS. =—— LEEDS. 2. W.8. “STENTORIAN” HIGH FIDELITY P.M 


Terms C.W.Q. or C.0.D. No C.O.D. under £1. Postage I/- extra under 10/-, 1/6 extra | SPEAKERS. HF 1012, 10 watts, 15 ohm tor 3 obm) 


under (1, 2/6 extra under 63. Full P List 6d. Trade List 5d. * co b. byt ty 2 ty ee ae 
Open to Callers: 9 a.m. to 5.36 p.m. | Ae oe until | p.m. unit with an amazing performance, 44/2/9. 
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BAND 3 T.V. 
CONVERTOR 1561 6 me's 
(~W. World.” May 1064 


Kn of complete to build tbis most 

unit comprinnx drills 4 
@uesis 7 + 4 « Bhin., waives, wound 
evils, res., cond., ete.; slivktly modified 
version using SDG or Z 77 instead c! 
EP 60 veives, £2/5)- pout tree. Send 
for blue print ond wiring disgram 
1/6 post tree Power Pack Compon 
ents, including mains transi. end met 
tet., ZO0/- extra. Provision bes beer 
sllowed on chissis tor Band l-Rand 
owitebs oe Kit of ewiteh parts 7/6 


RADIO - GRAM CHASSIS 5 VALVE SUPERHET, LATEST 
B.V.A. MIDGET SERIES VALVES 
3 WAVEBANDS —{ w 800m-2000m, M.W. 206m-556m, $.W. i6m-5Om 
Chiseis size 13) 10 Shin. * Bhim, Abtractive Glass Dial 10mm. ~ 4)in. edge Li by 
 ] meg lamps. Horizontal or Vertion! Station Names and 4 contro! knoos, walnut or 
tyory to choice, 4 position W/C switch, L.MS. and Gram. P.U. sockets. Modern 
row all coils adjastable dust cored and only quality h 
A.VL. aad neg, feed-back. A.C. moins 200/260 ¥. Double wound transt 

inciaies chassis [rom mains. Al'gned end ealibrated ready for use. 
BRAND NEW & GUARANTEED £9.15.0 Carr. and ins. 4/6. 
3-ohm speakers suitable for this chassis available 8” 19/6, 10° 25/- 


This <rassis is a genuine bargain and delivery is reasonably good. 


BEST EVER VALUE IN RECORD PLAYERS 


Latest BS.R. Model. & speed Autochanger Mixer Unit. Pamous Magidisc 7in., 10in" 
ead lZin. ry00rd selector, Modern cream styling. Dual Xtal cartridge stylus for high 
Oéelity reps rduction As used by leading Rediogram Manufacturers. Complete with 
full instrnet ions and template 


OUR BARGAIN PRICE Qigns. post free. 


ELECTROLYTICS Leoding Makes New Stock 


TUBULAR CAN TYPES | vie CO-AXIAL 
SOSS 0. SOBe. 1/010 + 0/080 8 4/6 \SPRCIAL.—Semi-sir spaced polythene, 
0/00 ¥, 4/000 9. Bi- |6+ 18/450 ¥ 5/- \standard jin. diam Str core. 
, B/- | 18 + 16/876 4/6 Veeder losses cut 606% O4. x4. 
6/600 + 2/6 | 16 + 16/460 » 5/6 byrr PLUGS . /2 
8+6/600 » 4/6 16+ 16/480 9 ° )0KETS oe oe J~ 
6+ 16/400 ¥. S/- (88/850 ‘courLEns | ee 3 
eee +. 8/6 | 82 + 32/460 9 
16+ 18/450 ¥... 5/6) 60 + 250y we aad pom PEESER pw x 
aa/860 » 4 | + 10e/aee + sv] Twu saweD FEEDER per yi. 
98/600 5. Gi (00+ 200/075 v. 19/6/80 chm) 
08+ 82/080 +... 5/6) 100+ 800/276 + 19/6|% one CABLE 84. per 7é. jin. 


bom a Mice pe’ on. Al 

|, values, to each, SPRAKER . Expanded ronse 

Bits cic each, Tubulars, 460 anodised metal Oia. * = 2/3 ihe ” 

a a ond 9.8. A008, 20, 000 oh. 08 | Sin, 8); ie i x 
’ te, l am x 

>. 26 Hants, 1/6. 5 Hunts, 19. ‘ — os viaieen 


JASON F.M. TUNER UNIT 87-105 me/s 


Kit of parts to build this modern and highly 
suecessial unit complete with drilled 
ahassis and 1.5. disi, wound coils and 
soreening oans, 4BVA miniature valves, and 
ell necessary quality components, ete, tor 
tee post tree, Superior dial onli- 
mos, edge AG pilot lamps, 12/6 
Power components kit 
double wound mains transtormer, 


evnroved by w “Radic Con 
rector,” ote. Ulustrated handbook with 
tall details B/-, post tree. 


8.T.C. gr etry 


type. Pref. values 10 chme | KO/86 @ kV. Ka/40 82 &V.. G)- 

s. 80%, Tol. § w. B40; 6 w. BA; Kaen 0 ei. 1g; Baee 0 av. 7/2: 

w. G4. 8 w. O46 K3/100 3 kV. 18/6; KS 160 14 kV; 
% Fel. % Oty O% Tol. bw. 1 /-; RM 1b y, OO mA, 4: BMS 
.& @, - | 


49: Rus 
WIRE WOUND TYPES ip’ ioe ma. eon” 'O BOO 


~- 
# 


i, 1B 000 chais, 6 w., ve | ‘£.¥. knurted slotted knob type. 85 ohms to 
+. 84. by--4 ohms ti 66 ohms, @- 
ALUMINIUM cHAssis | = —— 
it ¢. Pils f. Pisin andviled. "Folded 4 sites yousees CONTROLS 
fixing les fy Loar spindles 

~ te. 46: Sis vy 10, ohms to 2 Merohme. 

ra fil * Mie., ‘iis. = Sin. | tie he oe 5 LL 49 

ila, 16/6, ste. y boxed. . If months. 


RADIO COMPONENT SPECIALISTS 
TOBRIG-TCCK RO... THRNTCN HEATH, SURREY 


Phone ‘THO 2188 Hours % am- | pm. Wed. Open all day foowrder 
¥ THORNTON HEATH STATION Buses = i 159, 166, 190. 
(6wo COD. Pos & Packi ie. 64. . a 

26 fend tor cur Baresin Lists, = mt. 1/6, bie ° 
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ARTHURS urs FIRST 


Valves and C.R.T.s in great variety 
AVO METERS IN STOC 


Avo Model 7............ £19 10 © 
Avo Model 8 Riiinaitibalbticenedackes 42723 10 0 
COSSOR Oscilloscope Model 1035 £120 0 0 
COSSOR Oscilloscope Model 1052 £104 0 0 


ADVANCE AND TAYLOR Meters always in STOCK 
LEAK TL/10 Amplifier and ‘*Point One”’ 


Pre-Amplifier. Complete............... 728 7 0 
LEAK F.M. Unit with built in Power 
ST csocscensnentunprenbane 433 15 O 
JASON F.M. Unit with Power Pack £i9 7 0 
CHAPMAN F.M. 81 Unit 21 0 0 
~— 
VALVE MAN ‘ LOUDSPEAKER», RADIO, 
Sy ‘ 0 TELEVISION, RECORDERS 
Osram Part 2... 1 °]| AND RECORD PLAYERS OF 
No. 6 
Oriner eptaee ; LEADING MAKES 
ment Guide 2 Goods offered subiect to being 
Art and pm ~ unsold and to price alteration 
und reprodcu 
my H. Brite |, @ WE WELCOME YOUR 
ein, D.F.H ENQUIRIES on Radio and 
Postage 64 eure Electrical 
EST 
ivi? 
e20PS ARTHUR m ore. 
GRAY HOUSE, 150-162 CHARING CROSS ROAD, LONDON, W.6.2 


TEMole Bar 5833 4 and 4765 Cables TELEGRAY, LONDON 


THE OUTPUT MUST BE RESTRICTED 


to maintain the waveform, so say al! the books 
HATFIELD ~oremegs 
of instabilic 
COMPLETE "STABILITY, LESS THAN 0.28 of 1% 
output voicage 50° 
simple circuit 
Sounds incredible, but it is GUARANTEED 
Send for copy of N.P.L. report and see our ad. in April ‘ssue of 
"wow The HATFIELD oscillator is now made with 3 output 
impedances to suit any Head on the market. 45 Kes to 50 Ke/s 


TAPE RECORDISTS! Are you Compleely satisfied with your 
recordings! Bad waveform in an oscillator can cause DISTORTION 
due to intermodulation, NOISY BACKGROUND due to D.C 
component in an asymmetrical waveform and INTERFERENCE 
with radio due to harmonic: beating with incoming signal. The 
fundamental cannot do this! 

COIL, complete with circuit, 10/6 post free 


BIAS REJICTOR COILS 

Even = small amount o: bias frequency getting into the amplifier 
can cause a lot of trouble, and nearly all tape recorders need a rejector 
coll to prevent this 

COIL, complete with instructions, 5/6 post paid 


MOTEK TAPE DECKS 
The famous K6 deck: twin track, two speed. with push buttons 
and electronic braking, is a beautifully finished ‘ob at only €19/19/-. 
Post free. Or €3 down and 12 monthly payments of €1/10/«. 


TAPE AMPLIFIERS 
The HATFIELD amplifier « compete with oscillator as above, and 
magic eye, less speaker, at 12/15). Or €2.10)-down. 


COMPLETE RECORDERS 
The HERGA recorder incorporates ALL the above items together 
with a first-class crysta’ muke and one reel of SCOTCH BOY tape 
in an attractive two-tone portable cabinet, absolutely complete at 
39 gus. Or £7 down ana 12 payment of 6. 


But not so with the 
nor is it necessary to work near the point 


distortion, R.M.S. 
greater than the H.T voltage, | valve, | coil, 


Patent app. for 


Further details and H.P. forms from 


HATFIELD RADIO 
78 STROUD GREEN RD., LONDON, N.4 
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Tape Recorder 
uf 
Pradled 


and teady 
for “ase 


for £4,3'-'- 


Plus £1/10/- carriage and insurance. 
41 is refunded when packing case is 
returned to wus,) 

H.P. terms. Deposit £11 and 12 monthly payments of £2/18/8. 


CONSTRUCTORS 
Besld ya 
for £40/-’. 


!!tT ONLY NEEDS 
CONNECTING UP !! 


H.P. Terms are shown below 


We are completely satisfied that this Tape Recorder, although supplied at a genuinely low 
pom provides absolute Fidelity Recordings and, in addition to being completely denendable, 
as @ perfo mance at least equal to recorders marketed at a far higher price. The actual 
assembly of the Tape Recorder is extremely simpic and only involves a few connections. 
The Truvox Tape Deck and the Quality Amplifier are supplied tested and ready for use, and 
all that is required to complete the Recorder is to connect the two together (a connection 
chart is supplied for this purpose) and secure them by the screws provided into the Attache 
Case. The items illustrated and described below form the complete equipment. 


3 


PP PPP PPP IPP PPP PPP PPA 
@ WILL TAKE ALL STANDARD(§ 
TAPES UP TO 1,200ft. 


SEND S.A.B. FOR DESCRIPTIVE LEAFLET 


~~ 


THE NEW TRU/OX MODEL TR7U TAPE DECK SONI 
THE NEW TRUVOX MODEL TRIU TAPE nded i P - 
DECK. 3 Sheded-Pole motors, Drop-in Tape | oad- Q RECORDED TAPES. { 
ine. Purh Button Control. Separae Push Suton yO PPP PPPAPPPPPr Dr Da 
Brake. Past forward and fast reverse. Silent drive 
: eliminat'ng Wow and Plotter, Ualf Track working ei PP PAAAARAP PP DL 
: and 2 srecds, 3fin. a14 Thin. per sec. Positive Azi- @ WILL PROVIDE 2 HOURS’ PLAY- 
3 d . 


) ] 
muth Adjusument. Overall size only 14 * 12]in. § ING AT 3}in. or 1 hour at 7hin.4 
J 


MCDEL T.RI./F. QUALITY AMP'IZIR per second 


This amplifier has been expressiy desigyzed to meet 

the requirements of enthusiasts for fidelity renro- 
duction. and in rticulas to CORRECTLY 
onerete the above TRUVOX DECK. It is suv- 
lied complete with a matched Elliptical 3 ohm 
? M. Speaker. « incorporates an efficient Tone 
Control arrangement and tas » Magic Fve Level 
Indicator (Operative on Record’ A Cr-Axial 
Socket is also incorporated or MONITORING 
on Record, this can also be used to feed an 
external emplifier. in addit on it can be used as a 
general purpose Amplifier tor bieh quality reproduc- 
tion of gramopnone records d rect from » GramUnit 


GUARANTEED FOR 12 MONTHS (6.V.A VALVES 90 DAYS)| 


PRICE SUMMARY 


ad 


all tl i 


@ INCORPORATES AN ELLIPTICAL 
P.M. SPEAKER 7x 4in., with EX- 
TENDED FREQUENCY RANGE. 


a ee RT TTR . 
WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, Le, THR COMPLETE) ACOS CRYSTAL 1200 ft REEL OF 
BUT UNASSEMBLED RECORDER FOR £40/-/-. H.P Terms: Deposit £10 and 12 ARAL OK E S8COTC | ° ? }! 


» ° = MAGWN 
monthly payments of £2;15)- or im two parts as follows: RECORDING TAPE 


PRICE DEPOSIT pay ments of 
payments 
(a) } ) TAPE DPCK MODE 
© TRUE AMPLIFIER WITH. SPEAKER PORTABLE ATTACHE CASE 
1.2008. REFS OF TAPE .nncscccsceses £33 10 0 ca 10 0 £2 6 4) This as may be tudged trom the iiustrauon 


note below re packing charge above, is # neat. compact and attractively fin- 
(o) ATTACHE CASE AS Il LUSTRATED £610 9 - > whed case, being covered with maroon rexine 
AC OS CRYSTAL MICROPHONE and heving an ivory coloured speaker escutcheon. 


NOTE: Please send 30)- to cover cost of packing. carriage and insurance. We will refun®) 11 contains concealed pockets to sccommodate 
it the packing care i returned to us mtact the Microphone. Mains Lead and « spare 1,200ft, 


fi 
EACH UNIT {8S AVAILABLE SEPARATELY AS FOLLOWS: reel of tape. 
CASH 12 monthly 
PRICE DEPOSIT payments of 
est 


\(s) TRUVOX Mk TR7U TAPE DECK £23 0 ®o en @ 
ib) AMPLIFIFR MODE) TRIF WITH 
SPEAKER case £14414 0 £41 6 s 4 ~ 
c) FORTABLE ATTACHE beat piece £5 0 0 a aR 
fi SORTABLE ATTACHE Chgp S0000000 Pa ie ” “| | 109 and 115 FLEET STREET, 
¢ KEFL OF TAPE 1200. ........... win eee ~~ ~~ 
Please wclude £) when orcerng (a) or (c) for packong charge, this whole amoun will be LONDON, E.C.4. 
retunded uf case @ reiurned to ut intect Phone , CENeral 3812-3-4 
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We cannot show the complete contents on these two pages, but we give a brief summary and some cxamples 

COMPLETE DETAILS OF: AN ILLUSTRATION and DESCRIPTION IS GIVEN OF EACH ITEM 

@ AMPLIFIERS. By Armstrong, Goodsell (Williamson), Leak, W.B., THE MULLARD 5-10 (Grampian), Stern’s 
Kits of Parts for a High Quality 8-10 watt and a High Fidelity 12-watt Amplifier having separate Pre-amplifier 
Tone Control Unit 

@ A CHOICE OF 9 RECORD PLAYERS. 3-SPEED AUTOCHANGERS—NON-AUTOCHANGERS and 
TRANSCRIPTION PLAYERS, By CULLARO, GARRARD and B.S.R 

@ Replacement RADIO-RADIOGRAM CHASSIS. Only dependable and good quality Chassis are stocked 

@ RADIO TUNING UNITS. FM aid AM Models. By STERN’S, GOODSELL, ARMSTRONG, CHAPMAN, 
DULCI and the DENCO or JASON designs for the HOME CONSTRUCTOR 

@ LOUDSPFAKERS. Full data of the very popular W.B. ‘‘ STENTORIAN” Speakers. The WHARFEDALE 
renee, various GOODMAN'S Speakers and a selection of well-known makes at REDUCED PRICES. 

@ LOUDSPEAKER SYSTEMS. Suggested arrangements for the ‘* Hi-Fi’’ enthusiast 

@ PREFABRICATED CABINETS. THE CONSOLE CABINET and two types of BASE REFLEX SPEAKER 
CABINETS 

@ BAND I-—BAND Ill TV CONVERTERS. By AERIALITE, DULCI, VALRADIO 

@ AERIALS. A complete range of Band I and Band II(FM), Band III Aerials, Indoor and Outdoor types. 


--~ AND OTHER INTERESTING (rents f 


ee 


LO LOLOL LL el ll el ll ll ll Oe OO lt ll ll 


HERE ARE TWO EXCELLENT BARGAINS 
AT £12/19/G6 each 


The Model AaWt-? A valve The More arr A G-valve 

weveband design heaving « " Pueh }-waveband Superhet witt Push 
Poll” stage to provide approx | Pal stage for epprox. 6-wetts 
/- watts output output 


HP, Terms: £4/6/6 Deposit and 10 monthly payments of 19/4 


THE MODEL F3PP THE NEW 
RADIO-RADIOGRAM CHASSIS ARMSTRONG FC48 


A T-valve \-waveband Superhet «haseis 


witha‘ Push-Pull stage. Thier chasrie A gh-quality re t Radic or Radi 
hee heen designed with particular regard «ra Cheese having mon for an FM 
te the quality of reproduction. Ut tr Peedar | t and ine operate BASS 
weordes PEPARATE BASS and and TREOLE CuUNTROLA 

TREBLE CONTROLA, thereby eneur PRICK ASSSMBLED « 

tat the utmoat flexsthility af tone on both READY FOR Usi £23 18 0 
relic and gram, Cash Price, teeted Pius 7/6 carr. aod jnsurance 
and ready for ase | ELP. Terme 28 Deposit and iv month 
(Plus 7/6 onrr. and tne.) £17 17 0 payments of £1/0/28 

| 


“4.P. Terms Deposit @6/19/0 and 12 monthly! 
1/1/10 


pe F ome of #1/1 ON OO OO, stm, atin, age 


EXCEPTIONAL OFFER for |{ WHY NOT MODERNISE ~~ 
CASH ONLY. rois catest 6.8.2. monarch 3-sPEED YOUR OLD RADIOGRAM 


AUTOCHANGER is offered tor (HORMAL PRICE 613.10.0) OR SET 2??? we suppLy a NEW— 


(Pius 6/- carr Dp! a 
£7/19'6 ~“s ay RADIO CHASS'’S .... AUTOCHANGER and 


all EG i SPEAKER (if required)—as a complete set of equip- 


three speeds. Tin., 1Min, sud lit ment at attractively reduced prices. 
@ Ther play MIABU Tie ite. end 


ry, 
o 
—~, 


CO OO LL Ne, Lh Mh hi 
dia. records SEND 
@ They have eepermtc sapphire ; When cubemit/ ing orders, please metuds postage @nd parking 
L.P and 7% ¢.9.m,. which are moved 8.A.E. 
Saris ie? so STERN RAD 
-_ FULL 
~ Gee DETAI 
as LTD. 
eee 
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pon GOEL SEG ei re re 


Comprising & Main Amy or Cheassie and a Remote Control Pre 
Ampliter Tone ( t t Th te « t 
mewures only 0+ 4 and tains four con 
| being: Rase-Tretie-¥ me and « Radi ram 
| phone Switch control It ineorporates ite 
| ae ircult on the Bass Channel Laop 


| negative feedback is emy ed on the Main 


STERN'S W'S COMPLETE a \ | Seekaw, ieee toe o aie tee 
“mi WALT bit T 
“i ucTORS 


Pull and 635 and G8N7 weed in the 
THE 
DESIGN AmpLivien FOR 


remote contro! anit The COMPLETE 
KIT 18 SV ALAS FOR 
‘arr and ina tra £14/0 0 
GENERAL HOME USE 
Price of COMPLETE KIT 


| 
| 
| 
| 
The COMPL te U NIT assembled aad 
ready for use 
(carr. and ins. 7/6 extra) £17/0/0 
including Valves and 
Drilled Chassia, etc 


HP. TERM 84/5. Deposit and 12 months at 1/8/65 
The NEW “LEAK” TL/10 AMPLIFIER ane 
£7/10/0 "er “Point One” PRE-AMPLIFIER 
We will yply 
it COMPLETELY BUILT Por £9 10 0 
H.P. Terms £2/10/0 Deposit and § months 


This Amplifier has & man outpat of 10 watts 
at 19/0 


id renowned 
LEAK reputation for precision engineering fine 
appearance and fastidious wirtng The Pre-Amplifier 

designed for High Quality reproduction up to an output leve! of 10 watte will operate from any make or type of ptek-up 

baving ‘ n Push-Pull aed incorporating negative feedback It le 

table for use with all types of Pick-ups and most types of microphone 
transformer provides for use of 3 and 15-chm aneakers 


() The COMPLETE AMPLIFIER WITH ar 
AMPLIFIER ane 7/0: or £7/2/0 Deposit an 
mouths at 
ib) The TL/10 ftw AMPLIFIER ONLY: £17/17/0: 
or 70 Deposit and 12 months at £) 
AMP ¥: 


A COMPLE LELY « Tae” “pobre 
ASSFMBLED “H IGH- £10/10/0; or £22/12/6 Deposit and 9 months at 19/6. 
” e STERN'S MODEL OPIG/AM 
hy lh Oy. Fs | 3 WAVEBAND SUPERHET 
Supp comp ety ah ts CONSTRUCTORS ! ! | TUNING UNIT 
TONE CONTROL PRE- YOU CAM OUILD | TuU8 | 
AMPLIFIER UNIT for only ITY Star toon 
£13/13/0 33/10’0 


FOR £3 AMOUNT WE WILL 


6 cart 
SUPPLY @ Wither the Model 

HLF ‘TERMS Deposit 
ar mouth 4 ‘£3810 PrP or AWS-7 Radiogram 
18/10. Ohassle (illustrated on 
We are « thie eauip page 130) 

tat such a tive e @ The BAR " 

because » bulk pure caeee of PARMEKO TRANSFORMERS arch * bapeed Auto- 
HOKE + changer (aleo described 


and \ilastrated op page 
130) 

@ A matched Win. P.M 
Speaker 

@ The W.B. Pretabri 


The DULCI 
FM TUNER 


A self ntained Tuning Unit 


metres) and the long waveband (400 
2.000 \aetrea). 
cated Catinet. Carriage Price completely «assembled and 


pe ling miplete FS and ineurence op ai! including brett in power eupply 
rae Perfornance ie above equipment te 15. £10/10/0. Price exctuding Power Bapply 

rea "ma -_ extrs, and HP. Terme 20. Carr. 4 ue. 7/6 extra. BLP. Terme 
. nen mit ered 


are Deposit @11/8/4a0d | (Dial Racatecheon ts 4/6.) 
1? monthly paymente of he DENCO F M FEEDER UNIT 
/il 


PRICE £16 16 0 


BP. TERMS: Deposit igs nt 


payments of 


The GOODSELL ’. =r TUNER 


lhustration shows 
the Cabinet containing 
the BOPP Chassis and 
".R. Changer and for Radio 
gram Constructors we supply it in ite 
prefabricated form, but we cut the side panels for the | 
speakers and we CUT THE FRONT PANEL to accept the 


a 


. valve Buperhet Unit BAPP Chassis, we aloo eupply « template to enable the Con 
neorporating the NEW structor to easily Ot the B.4.R. Changer on to the Gram 
MULLAI INDUCTANCE Kaseplate These abinete are all finished in highly 
type TI i HEART polished Walnut veneer, and are supplied packed fat 


A real excellent Tuner complete with Kasily assembled 9 « tew 
giving ‘™M verage minutes, the on required being @ serewdriver 
air ting a Madi Por other uses we supply it with anewt front pane! and 
Ky livator Requires side members for €12/ 12/0. Our leaflet gives full data 
Power # { 2h for constructors aren te f eb STAGE 
. ’ ro ” wSTRUCTOR 
SPECIAL PRICE REDUCTION A S-VALVE SUPERHET DESIGN 
heving « (requency coverage of #* to 
£19 i3 0 bat Ao or oh | 100 mee Thies FM Kecetver 
arr. and ines.) | designed to operate with acy type of 
ERMS: Deposit £6/11/0 and 12 monthly payments of £1/4/0. AMPLIFIER | Amplifier and most Radio Receivers 
Suitable for home use and | The OONSTRUCTOR'&# MANUAL 


The iW ‘W.B’ F1GH FIDELITY 
AMPLIFIER 


MODEL W68.12 


email! Halls. Hae matched containing Cirouit Diagram and Com 

inpate for beth Hecord | ponent Layout, etx le available for 

Players and Microphone 1/6, aod WE CAN @UPPLY ALL 

Also wrovides for the SPROIFIED COMPONENTS ine loding 
mixing’ aod ‘fading’ | Valves and Drilled Chassis for 

of both Gram. and speech | (plus 2/6 carriage and ins.) £6/13 b 


he WI Al i her with copnsate ae required | Or tor £796 wi with > a 
— ' . i pm - -§ Ae The Complete | A Assembly a iliuet 
7 ’ men! is ali contained in 
rating technical details the Portad e Carrying 
atis the most 


rit ee Having been reduced from Case. Price £18 
PRICE COMPLETE 20/0/0. HIRE PURCHASE TERME Deposit 
10/0 sod 12 moathiy payments of €1/4/9. 
£25/0/0 vine 7/6 carriage and insurance) A “PERSONAL SET” BATTERY 
RMS Deposit £8/6/8 and 12 monthly payments of £1/10/4. ELIMINATOR 


é M Complete kite of parte to build Midget 
‘' OOWT FORGET TO SENMO S.4.E AS aperon. OD vote ot 10 mh and 1 00m 
: 750 m "rice 49 phan 1/6 « ‘ BR 

FOR Ottle MEWE LEAFLETS ! VO EE Oe 
mn J | ary and ine.) 
] A DUAL - CHANNEL PRE-AmP- 
4 1 1 5 FLEET ST LIFIER & TONE CONTROL UNIT 
an Ses ri SS 
Th 


RE BLE is conjanetion wth a mate volame coutro: 


LONDON, E.0.4, Prone: CENTRAL 5812-34 Pic" wits u'r pate 68/16 or mounted tal uly tor wn 
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PROOPS ...; 


TYPE 62 INDICATORS 


Ideal for conversion to 
orcilloscopes, T.V. units, 
etc. Containing V.C.R.97, 
12 VR.91 (EF,50), 2 VR.54 
(EB.34,, 3 VR.92 (BA.50), 
4 CV.118. Slow-motion 
dial, 13 Pots and scores of 
useful components. Size 
84x11} 18in. New in 
wooden packing ca e. 


£3.0.0. 7/6 


LTD. 


Carriaz: 


BENDIX 
COMMUNICATIONS 
RECEIVER 

Type RA-10DB 


A superb 8-valve, 4-band 
receiver covering 150-400 
ke/s., 400-1,100 ke/s., 2-5 
Mcjs., and 5-10 Me/s 
Valve line-up: 6SK7 R/P., 
6K8 F/C., two 6SK7 LF 


amplificrs, OR7 second 
det. A.V.C. and A.F 
amplifier, 6C5 B.P.O., 


6K6 O.P., 6H6 sig. limiter 
diode. 


Power supply 26 v. D.C. 
2 amps. to inernal motor gen rator. Circuit diagram 
and full detaiis for conversion to A.C. mains supplied 
free with each unit 


£5.10.0. Packing 10/-. 


eee eee aes Tee 


2 METRES or 70 CM 


TRANSMITTER UNIT Ex- 
TR1143A.—Suitable for con 
version to 2 metres. Circuit 
diagram and coil conversion 
details supplied free. Price, 
less valves, 5/+ post paid 


RECEIVER UNIT  Ex- 
1143A. Suitable for con- 
version to 2 METRES or 
F.M, Wrotham tran«missions. 
EF50; (1) EL.32; (2) EF 39; (1 
with circuit diagrams 


Valve 
EBC33; (1) EA5O 
Price 9/- post paid (less valves). 


line-up: (4) 
Supplied 


AMPLIFIER UNIT Ex-TRI1143A.—A 3-stage trans- 
former coupled amplifier Push-pull VT52's output 
to modulate push-pull VTSO1's, Circuit diagram free 
Price, less valves, 4/6 post paid. 


70 C.M, UNIT. Brand New, consisting of pair of tuned 
lines. 2 acorn valve holders, coarse and fine tuning 
Suitable for mixer or oscillator unit. Size 5 x 3) x jin 
6/6 post paid. 
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The Walk-atound Shop 


ANTENNA RELAY UNIT. 


U.S.manufacture, containing change- 
over relay, 2\in. panel mounting 
meter (measuring acrial current) with 


separate thermccouple, vacuum 

condenser 50 pF. 7.5 K.V. con- AP: 
tained in meta! case 3} « 4] x 3hin K— 4 
with ceramic stand off terminals ; 


———— TT 


INFRA RED IMAGE CONVER- 
TER (Sniperscope). 


This includes infra red itraye con- 
verter cll with a silver caesium 
screen which lights up (like a cathode 
ray tube) when the electrons re- 
leased by the infra red strike it 
The unit is supplied in wooden 
carrying case size 11 «5 9in 


R.F. UNITS 


R.F.24 20-30 Mc/s Switched 
Tuning Valved 9/6 ea 
R.F.25 40-50 Mc/s Switched 
Tuning Valved 9/6 ca 
Packing and postage 2/- each 


THROAT MICROPHONES 


== 
» _ ~, 
Type TS30. U.S. manufacture. 
Complete with elastic strap. 
Lead termineting at plug PL291. 


New 


and boxed 


2/3 post paid. 


a 


for caravan and 


WATERPROOF 
3-pin 
trailers, et< 


PLUG AND SOCKETS. 
non-teversible. Suitable 
1/3 per pair, post paid. 


5 amp 


FLS Radio Filters. 
post and packing 


Cathode Ray Tube type 


Size 2] k3x2}in. 10/6 each. 1/6 


3BP1, with mu-mertal screen 


and base. 3in. short persistence tube. New. 22/6 p.p. 
Neon Tubes. Miniature bayonet type 120 v., striking 


1 meg. in series for mains. 1'6 p.p. 


Aerial Sections. 
desired, jin. diam. 
Post paid 


12in. long, sleeved for making up length 
Copper plated. 2/3 per doz. sections. 


3 Bank Toggie Switches, 5 amp. «: 
Ref. 5C/544. 2/- p.p. 


Bakelite housing. 


ee eee 


All these fine offers are on display at > 
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PROOPS pros. itp. The Walk-atound Shop 
Mixer Unit Type 13. Ideal for |2-METRES! 


oscilloscope, comprising 19 valves 
ani Cathode Ray tube V.C.R, 


139A. Complete Mains 50-cycle 
power supply giving E.H.T., ‘anraives TYPE R1392 
H.T. and L.T. Size 10 «8 x 18hin. | 
Circuit diagram supplied free ' FREQUFNCY 95-150 Mc's (?-3 MF-TRES) 
with each unit. Good condition. | AIR TESTED 15-VALVE SUPERHET 
£4, plus 10/- p.p. 
_ Valve line-up: Ist and 2nd R.F. Amp VR.136 
Air fFressure Pump Unit | (EF.54); Ist local ovcillator VR.65 (SP.61); 2 Oscil- 


MK23/AP, de igned to keep con- 
stant pre‘sure in equipment at 

varying altitudes. Containing 24- | 
volt motor, 10,000 R.P.M., 1/50th 

H.P. P'ston pump. Micro switch | 
pressure trip (adiustable), panel 
light, switch, fuse. Size 44 x 6 « 3in. 
black crackle case. Brand new in 
carton containing leads, plugs, pipe 
lines, and filters, 30/-, plus 5/- p.p. 


lator Multipliers VR.136 (EF.54); 3 LF. Amp. 

VR.53 (EF.39); A.G.C. 6Q7; Output 6]5; Muting 

VR.92; (EA50); Noise Limiter VR.92 (EA.50); B.F.O. 6J7; Mixer VR.136 (EF.54); 

De Mod. 6Q7. 

Slow motion Tuning over 95-150 Mc/s or can be Crystal controlled. 

| Power supply required: 240-250 volts at 80 mA 6.3 volts at 4 amps, 
10 x 10in. Standard Rack Mounting. PRICE £6.19.6. 

| circuit diagram. Packing and postage 17/6. 


Size 19 x 
Complete with valves and 
10/- returnable on packing case. 


Hand Generator (ex-Dinghv RECEIVER TYPE R1132 
Transmitter) 28V, 175A and 300V . 2 
40 mA. output. Containing useful ica! 100-126 Mc/s. 11 - VALVE 
reduction gearing, housed in strong ‘ ye : 
aluminium casting. Can be used Valve line-np: R.P. Amplifier VR.65 (SP.61); 


Freqvency changer VR.65 (SP.61); Local O cillator 


for hand bench grinder, Gevis for VR.66 (P.61); Stabilizer VS.70 (7455). 


megger, etc. Generator can be 


ee ee 3» LF. Amolifers VR.53 (EF.39); B.F.O. VR.53 
ee ee ee (EF.39); Detector VR.54 (EB,34); A.F. Amplifier 
wai te VR.57 (EK.32"; Output VR.67 (6]5). 


Rectifier Unit, containing half 
wave 12 v. | a. selenium rectifier | 
lin. dia., housed in Bakelite 
case, size 2} x 14x 1fin. 1/3 p.p. 


Switchible A. GA >» and A.V.C. Variable B.F.O. 
Ea iv converted to cover Wrotham Band. No alterations 
Size 19» 


Circuit diagrams with units. 
to wiring required. Conver ion Slugs ard instructions, 8. pp ied free. 
0» 10in. Standard Rack Mounting. 

PRICE £3.7.6. Packing and carriage 15/-. 


| ABSORPT:ON WAVEMETER 


American Cleckwesk lntervaie 10/- returnable on Packing Cave. 


ometer BC-608-A. 72-hour 
jewclled compensated movement. 
Contacts make every 15 seconds. 


Can be easily converted to give | Easily converted to 2 metres or 70 cm. In Copper- 
variable time delay. Panel mount- heseed metal case 3)4\*5l\in. with dial cali- 
ing >3\in. Brand new, 12/6, rated 0-100 and 80V Neon Tube. Coverage approx 
plus 1/6 p.p. 1190-210 M's it 

Microphones. F.M., with switch, nes 

Bosed, asw, 1:6 p.p. | REFLECTOR in Bakelite case, 


Alarm Bells, U.S. manufacture- 
24 v. d.c., 3}in. dia. Stout alumin- 
ium casting. Boxed, new, 6/< p.p. 


fitted with smal! bayonet cap holder, 
Size Sin. in diameter by 3in. deep. 
2/6 post paid. 


Incorporating high “Q” tech- 
nique using the New Ferrite rod. 
Made possible by simple con- 
te of an ex-Govt. Hearing 
Ai 


Technical Details. A Germanium 
Diode Detector circuit followed by 
the existing 3-valve Amplifier, giving 


adequate amplification ¢ ut 
the medium wave band. 
This conversion can be carried 


out in approximately 30 minutes. 


SEE and HEAR this Miniature 
POCKET RADIO demonstrated. 


52 TOTTENHAM COURT ROAD LUNDON 


Shop hours: 9 a.m. t 6 p.m. 


PROOPS ios. uo 


Make a miniature POCKET RADIO 


THE COMPLETE KIT OF PARTS 
includes a Tyre OL10 Hearine Aid ‘with 
Crystal microphone) in perfect working order 
with miniature earphone and moukied car 


insert attached: ferrite rod, germanium 
diode, components, circuit agra and 
ful) instructions Price £2.6.€C ‘less 
batteries) post raid. ALL COMPONENTS 
SOLD SEPARATELY. 


Dea’ Aid Unit with earpiece. . 


Plastic Per Mould ° 20 
Ferrite Rod $s 0 
Conversion Components 406 
Batteries 1.5 ¥. LT. (Type D.18) . 

3% v. H.T. (Type B.119) eo. 3 
NOTE: As the crystel microwhone is nor 


used in the Pocket Ratio 4 can. if desired, 
be used a* a general microphone and it does 
not require a matching ‘raneformer 


Thursday :9 a.m t i pm OPEN ALL DAY SATURDAY 


The Watk-around Shop 


W.1. Telephone. LANgham 0/4! 
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INTRODUCING THE NEW 
SELF-ILLUMINATING 


PRIMAXA, 


SOLDERING GUN e 


92/6 por free 


The New Primaxa Model 100 carries its own illumination system with magni- 
fying lenses for uniform and shadow free lighting of the soldering spot. 
it is a HEAVY DUTY solderer, with increased solde~ing power and is ready [or action in 6 seconds. Can be used 
intermittently without overheating, Available in 110, 2C0/220, 220/250v. for A.C. only. 50/60 cycles (100 watts) 


SHORT TECHNICAL DATA 


Power Consumption . 100 watts One Year’s Guarantee 
Heating Time 6 seconds 

Effective Area sq. in, 

Weight 34 ounces 

Cable Length 6 feet 


Sole Distributors : 


S. KEMPNER LTD. 


29 Paddington Street, 
LONDON, W.1 


™ PRIMAX, 4 


SOLDERING GUN (60 WATTS) 
Price 72’ 6 is available as before 


Phone: HUNTER 0755 


NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


Wustrated are a few signal lamps 
taken from our wide range. The 
insulation of every Arcolectric signal 
lamp will resist a flash test of 1,500 
volts A.C. The S.L.90 illustrated 
here is a typical Arcolectric low 
voltage signal lampholder. It is 
designed to accept popular M.E.S. 
bulbs. The bulb is accessible from 
front or rear of panel. The domed 
plastic lens surrounded by a polished 
chrome bezel gives a most attrac- 
tive panel appearance. This holder 
can be fixed in a single jin. hole. 
The mains voltage signal lamp 
SL88/N is supplied complete with an 
M.E.S. neon tube and a suitable 
series resistance. 


Write for Catalogue No. 129 


ARCOLECTRIC 


hs wai tnits re ie AE Ce 


S.L.90 S.L.86 


S.L.82 
CENTRAL AVENUE, WEST MOLESEY, SURREY. TELEPHONE: MOLESEY 4336 (3 LINES) 
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(RADIO) LIMITED 


LONDON, W.C2 


TRADE ENQUIRIES 
INVITED 
PORTABLE SUB-STANDARD MILLI- 
AMMETERS 


‘Manufactured by 
Elliocte Bros. 
Basic move- 


ment ft mia 
Seven ranged 
O/1, O/S, 0/20, 
0/50, 0/100, 
0 200, 0/500 
mia. Accurac 
06% at 68°F. 


6 inch mirror 
scale with knife 
edged inter 
calitrated 0/100 
ma Supplied 
brand new with 
leather carrying 


case. €12/10/- 
each 
POST OFFICE UNISELECTORS.,  Sran- 


dard type, 25 position, 4 bank, 32/6; 5 bank, 
37/6; 8 bank, 45/— each 

AVO CASES. Brand new leather cases for 
Universal Avo Minor, 7/6 each. 


MARCONI! BAND Il! CRYSTAL CALI- 
BRATORS. Frequency coverage 170240 
Mc's. Complete with 5 Mc/s Crystal, accur- 
acy .00!1%. Supplied brand new in original 
transit case with spare set of five valves. 
£5196 each 


MIDGET REVERSIBLE MOTORS. for 
operation on 6, 12 or 24 volts D.C. Size 2 x 
Itin. Ideal for model makers, 10/6, 
HEAVY DUTY VOLTAGE REGULATOR 
TRANSFORMERS. These transformers will 
regulate 50 cycle A.C. mains beeween 185 and 
250 voles at 24 amps. Price €12/10/~ each 
WESTERN ELECTRIC HANDSETS. Stan- 
dard P.O. type. 12/6 each. 


MARCONI SIGNAL GENERATORS Type | 
TF390G Frequency coverage 4/00 Mc's 
Supplied brand new with spares, instruction 
manual a calibration charts, €25 each. Also 
TFGS!7. €35. 


BENDIX COMMUNICATION § RE- 
CEIVER RA-IB. A six wave band receiver 
covering 150 Ke's to 17 meis., Gap |.5 to 
1.8 Mc's. Valve line-up, 5 6K7, | 617, | 
6R7, and | 6K6 output valve. Power re- 
quirements 250 volt H.T. and 6.3 or 12 vole 
LT. All receivers serial tested before des- 
patch. Only 211/196 each 


DEAF-AID UNITS. An exceptional offer 
of Deal-Aid Units made by famous manu- 
facturer. Complete with three sub-miniature 
valves, crystal mike, volume and tone controls, 


etc., less only outside bakelite case 196 
Ditto less mike, 12/6. Miniature ear-pieces to 
match 34 or with lead ani plug 4 Deai- 


Aid Valves, CKSUSAX, brand new, 2/6. Deal- 
Aid Pots, | megohm with switch, I/— each 


CAMBRIDGE UNIPIVOT GALVANO.- 
METERS. A few only of these instruments 
at a fraction of Original cost. Specification »— 
F.S.D. 50-0-50 microamps, Res. 50 ohms, 
Jin. mirror scale with knife edge pointer 
Dia. 4in., depth 2in., supplied brand new 
and tested in leather carrying case. €3/19% 
each. 


BAND Ili CONVERTOR KITS. 

Teletren Mk. | Convertor Kit €28- com- 
ete. Power unit components, 24 - extra, 
‘eletren Mk, 11 Cascode Kit €2 15) com- 
ete, Power unit components, 24 - extra. 
epanco le Convertor Kit 2/176 

complete, Power unit components, 24) - 

extra. 

CRYSTAL MICROPHONE INSERTS. ides! 

for tape recorders, amplifiers, etc., 46 each 


DON MARK V FIELD TELEPHONES. 
A pair of these telephones will give com- 
munication between any two points, Sup- 
plied brand new, complete with handset, 
buzzer, bell key and instructions. we 
each 


LARGE SCALE | M/A. METERS. Latest 
square type meter with 4in. scale, brand new 
and guaranteed, 75'- each. Ditto with basic 
movement 500 microamp, 79/6 each. 


METER SWITCHES. Standard “ Yaxley ” 
type, 8 bank, single pole, 9, II, or 12 way. 
76 each 


VALVE VOLTMETERS, A bargain test 
nstrument measuring |5/200/500 volts D.C. 
on three ranges. Meter is a 2sin. | mia. 
movement Operation from 2 volts 50 
cycle mains. Housed in wooden instrument 
case, size 14 x 84 x Yin. Complete with al 
valves and supplied brand new. 79/6 each 


METERS. All brand new and boxed 
a., 2in. square, F'M., M coil, 
Zjin. round, F/M., M coil, 
2in. square, F/M., Micoil, 7/6; 
square, F/M. Micoil, 7/6; 0-200 ma. 
round, F/M., Micoil, 96; 0-300 volts D.C., 
square, F'M., Micoil, 10/6; O-S amps, in. 
round, FM, R.F., 76; 0-10 amp, 2hin. round, 
F/M., Micoil, 126 
A.c. VOLTMETERS 
volts, 24in. round, F/M., MIL, 
2hin. round, F/M. M1, 916; 0-300 volts, 2hin 
round, F'M., M/l., 25/- 
ROTARY CONVERTORS. 
D.C. Output 230 volt 50 cycle, 
Complete with metal case, 44/126 


0-50 
7:6; 0-10 ma., 
96; 0-150 mia., 
0-200 mi/a., 2in. 


= 


50 CYCLE. 06-I5 
66; 0-20 voits, 


Input 24 voit 
150 wact. 


BENDIX TA-128 TRANSMITTERS. Fre- 
quency range 300/600 Ke's., 3/45 /s., 
4/6.4 Me/s., 6.3/7 Mes, Two 607 PA. stage, 
807 buffer, ane 4125 K7 oscillator » . Sup- 
plied in brand new condition. 44/19 6 each. 


MARCONI! CRIOD RECEIVERS. Fre- 
quency coverage 60 Ke's- Mc/s on six 
bands, gap 423-500 Kes. Two R.F. and three 
LF. stages. Variable selectivity, crystal 
filter, self-contained power supply for opera- 
tion on 200/250 volts A.C fooled in ab- 
solutely mint condition, calibration 
sensitivity checked. £30 each 


AVO ELIMINATOR POWER PACKS. 

t 230 vole A.C. Output 90 volts, stabilised 

70, and 1.4 volts. Supplied brand new in 
bakelite case, fully fused. 39% each. 


RIISS RECEIVERS. Frequency coverage 
18.5-3 Me's, 1500-690 Ke/s., 500-200 Ke's 
and 200-75 Kc’s on five bands. Brand new 
models in original transit cases. 11/196, 
each. A combined power unit and audio 
Output stage for the above receiver for 
operation on 110/200/250 volts A.C. 796 
each. 


and 


100 MICROAMP METERS. 2tin. flush 
mounting meter, scaled O-1500 yards, first- 
grade instruments, brand new and boxed. 
3946. 250 Microamp, }iin., brand new, 446 
each. 


VARIAC TRANSFORMERS. Brand new. 
volt 50 cycle input. Oucput 0/250 volts, 9.4 
amps, €15 each 


TRANSFORMER BARGAINS. 

No. |. Primary 230 volts 50 cycle. Second- 
ary 620'0'620 voits, 250 ma., tapped 5500 
§50 and 375:0/375 vols. Two 5 volt 3 amp 
2"%.5 Ample space for 6.3 volt windings, 

jo Primary 230 voles 5O cyc 

Secondar sos volts, 50/5 volts and 505 
volts at 1p Brand new, 396. No. 3 


FOR ALL RADIO BARGAINS 


Primary 200/250 volts 50 cycle. Secondary 
4 volts 14 amps. and 6.3 voles C.T. 1h amp., 
at 106 each. No. 4. Primary 230 voles 
50 cycle. Secondary 2.000 volts Smia. ideal 
for scope, 146 each. 


WE PURCHASE ALL TYPES OF 
RECEIVERS AND TEST GEAR 


RECORD AMPLIFI- 
SAS. A push-pull ampli- 
ther giving 8 wacts output 
For ration on 2093/2 
volts A.C. Standard gram 
input, output matched to; 
Jor 1S ohms. Tone and 
. volume controls. Com- 
ple vaive line-up: 6SN7, 6V6, 6V6, 5Z4 
upplied in an attractive cream desk type 


cabinet, brand new. 66/10)-. 

VALVE VOLTMETERS No. 2. Specifica- 

tion:—A.C. 200/250 volts 50 cycle input 
A.C. ranges 1.5/5/15/50 and 150 volts 

D.C. reading can be made up to 300 volts. 

Input 4 Accuracy 1% 

at 50 meg and 5% at S30 meg. All instru- 


ments are supplied as new in transit cases, 
£17/10'~ each 


HALLICRAFTER POWER UNITS. Brand 
new and boxed. 12 volt D.C. input. Output 
250 volts 70 m/a. (supplied by vibrator unit) 
and 350 voles 165 m/a, (supplied by rotary 


transiormer). Complete with smoothing 
and send/receive relays, ideal for portable 
or marine transmicter/receiver. 6. 


12 VOLT ROTARY TRANSFORMERS. 
Input 12 volt D.C., output 190 voles 65 m/a., 
ideal for running electric razor or radio from 


car battery. Completely enclosed in small grey 
case. 1916 each. 
INSTRUMENT POTENTIOMETERS., 


Brand new American type. 10,000 ohms 
Siin. dia. Built in correction plate, 22/6 
each. Colvern type, Jhin. dia. 50,000 or 
100,000 ohms, brand new, 10/6 each. 


HEAVY DUTY L.T. TRANSFORMERS. 
Input 230 volts 50 cycle. Output 17.75 vole 


35/50 amps. Brand new and boxed, 72/6 each. 

BAND Ili CONVERTORS. Grand new and 

pagenenes, 200/250 volt A.C. operation 
~ each 


H.R.O. 6 VOLT VIBRATOR SUPPLY 
UNITS. Output 165 vols BO mia. 63 
volt 3 amp. 6X5 rectifier, choke and con- 
denser smoothed. 29/6 each. 


AMERICAN POWER RHEOSTATS. Brand 
new and boxed. 8 ohm 3.3 amp., 86; 8 ohm 
2.5 amp., 7/6; 60 ohm |.3 amp., 76; 90 ohm 
74 amp., 7/6; 200 ohm .35 amp., 5/6. 


MINIATURE MAINS TRANSFORMERS. 
input 220/240 volts A.C. Output 200 volts 
25 mia, 6.3 volts 14 amps. 10/6, 


VALVE BARGAINS. 6H6 19; SP6! 2- 
6V6 646; VUIII 1/9; 6U7 4/6; 574 7/6; EASO 
1/9; EF36 46; SU4G 76; GAGS 4; PENA 
46; EFBO 106; ECCB4 124; ECPOO 124. 


SMOOTHING CHOKES. American 
ected type “ ins’ 8 henry 100 mia, 
2s, 160 ohms, 846, Miniature ““C” core, 4 
henry 30 mia, 4/6. 


BATTERY CHARGING EQUIPMENT. 
Transformers. '250 voles input. Output 
9 or 15 voles | amp., 9/9; 3.5 9 or 17 voles 
1.5 amp., 12; 3.5, 9 or 17 volts 2 amp 
4/3; 3.5, 9 or 17 voles 4 amp., 16/6; Recti- 
fiers full wave and bridged. 12 volts | amp., 
$4; 12 voles 2 amp., 113; 12 volts 3 amp., 
12:9; 12 voles 4 amp., 143; 12 voles 10 amp., 
wee’ 24 volts | amp., 9; 24 volts 2 amp., 


HOURS — BUSINESS:—9 a.m.—4 om 
Thursday | p.m Oven all day Saturday 
PLEASE PRIniT NAME AND ADDRESS CLEAR 
LY, ALSO INCLUDE POSTAGE OR CARRIAGE 
ON ALL ITEMS 
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5 Harrow Road, Paddinzton, W.2 


PAD ‘ing’on 10089 ond 0401 
OPEN MONDAY to SAT. 9-6 THURS, | o'clock 
SEND STAMPS FOR NEW 1955 28 - PAGE CATALOGUE 


CAMBRIDGE UNIPIVOT GALVONOMETER 


These are movine coil, permanent 
macnet 4in. diam Unipivot 
nscruments with knife edge 
p»vincer and Jin, mirror scale 
Extremely sensitive movement 
$)-0-50 microamps, approx. with 
amazin ly low in’ rna rs stance 
of apor-x. 50 ohms, the actual 
value beine marked on each 
meter indivi dually Special 
safety device to protect move 
ment. These are all in leather 
carryine cases and packed in 
oritinal carton, Listed £14100 


srano new 79/6 


SURPLUS VALVES IN STOCK. 
ALL VALVES NEW AND GUARANTEED 


10" “17M a6 | t2eu7 10/- | Bie 9- 
6/6 | 4K7 66 seQt y eYMO (fed Mil 
7/6 KUT 6/ iuaJ | 1p 
76) 4K7m 3 b / “vn ° 
76) “Kurt 8/6 “a7 8 vie 76 
76) Mi 6/6 | 4a7 Ka 10- 
12/6 | 4HacT 4/-| sana 9/4 | HLevDD Y 
10. anim 5/- Z aus 1 
10 Ku) 9 Zuit 4 Twat 7 
0 nae Oe | OLN @\ KT wee 76 
ig ia 10 ier Krwas 7 
10 r Gls il wimit f KT" {6 
4 Liv a wie ~_ KTS ¥ 
58 aNquT 7 | as 1B. KT 5- 
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8/6 Al 8/6 106) | fuss 10- 
8/6 | 4807 8/6 12/6 | 117 5 
8/6 | de 707 o- Bh) | te 10- 
19 aatut a ¢ ve ; 
\ 4asT va 
8 nk? tt | Vrs 8 
3 ke a6 ye | Vat 
ae ial 8/6 ~| vein 4- 
10. | "7 86 461 vii 4- 
rh a a3 *l vers a 
76 , 10). | | roe 76 
5/- “ty 4- S &1e7ae a6 
76 Th 4- VRisonms BA 
¥ aint . “ , ° 
te waa te KkAM = ag a oe 
ROT 9 aor f 
33 Horio ri of 43 } ver 747) 76 
10) KUT 6/6 | hrm + \H aw 4- 
7 wAHIOT 6) ure Pe, AP an 4- 
rh i ape 4 hOHSS 1261 vas ae 
~ | bag avin 
MD | aeaner 8 | vii i. | 1 35 - 
O- | tungtet & ) Be vi $ Rs ae 
7G | bene? WG | DO (Re-tnites | ORF 7- 
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OBSOLETE TYPES (Availabie from Stock) 


v6, tie 8 vie 8/6) “av fK- 
OG | tities 46 | tin PT 6-| Ml4 76 
SG] trimsa: jo. | HAVA MO | PXae Be 
f peta Sl rununenge | mere 86 
ei ver RN ye ea) wie 6 


LATEST TYPE NOW IN STOCK 

O- ) VK lure | POPS 1f/-; ue 86 
fe: |ere, Weel man fag] knee 318 
it | use 13 ¢ » i kee 106 
O- | mA 146 Am &- ahead 10- 
16 | iu 10/3 | war? o- |r 15 
Hh | Pie 10 | iwaua oy. | PAnCBO LB 
1a S| red Pc 
184 | ka & REA 10/- 17% at 
10. | eve 10 wali 126 wat? 10- 
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F.S.0 Size 

$00 micro Dir mc 
$00 micro dir 1.C 
$00-0-590 micro 2yir 

400 micro i4in mc. 
5 mia in mM 
Smis 2hir M.C 
30 mia 2ir M 
30 m'a yin m 
50 ma 2in m 
100 mia Dir ” 
150 m’a 2in | 
290 mia 24 Mm 
500 mia Ahir Mm 

| amp 2 T 

tl amp his tf 
3 amp. ) T 

4 amo 2 T 
6amp 2tin T 
20 amp Zin Mm 
30 amp Zin rt 
6 volt 2yin "1 
15 volt 2hie M 
20 volt 2 mM 
300 voit 2 M 
600 voit hie M 
1,590 vol 24 M 
3,000 volt ‘ 2hin M 
4,000 vrie 2eir mM, 
300 voit (50 cy.) A.C. Sin. projection 
R.P.-Round Proiectior M.C 


Cc.» Moving Coil. T.Cc 
F. Sq. = Plush Square. F.R. = flush ro 
G.E.C. | ma. meter rectifiers, 8 6, 


(with shunt) 176 
(with shunt) 176 
(with shunt) 176 
RK. (with shunt) .... 176 


Thermo-cou pied- 


SPECIAL REDUCTICN 
FOR SETS OF VALVES 


set 
1A7QT, INSOT, 1ASOT, LAUT tor 
1QOOT oF BQMIT) 40/- 
10 EPS i Ba-terand new omits). §/- ea 45- 
AK M8, AKT, 470, Azan, Ave 376 
1S, 14H. 174 144 oF 144 ot BNO) 27'6 
Ties, Las tets, Views, PEN tor QT 
25 
4K 4K70, 4070, PAM, WF 376 
MKT. KIT, trey WT, HZAOT 
LAT tor MMT) 37/6 
raAAaTrT ge K 70T 1FQTNT 
MZLAGT, AMAT ae BOL AT 87/6 
Dike, DKA, DAFA, Lie8 10/6 
30/6 


MEGGERS 
EVERSHED WEE-MEGGER 0-20 meg. 290 
volt #2 0 0 
RECORD “MIMOR” 0-20 meg. 500 volt 
2 0 0 
BOWTHORPE CONTINUITY METER 
0-000 ant tone eng 5650 
All in nee molt thew 


ant gnaranteed 


RCA 3IA PHOTO- 
ELECTRIC CELL AND 


MULTIPLIER 
Por fareionile trananntes fiving «pot tele 
ne tranentetion atef reeeureh ~ving 
ye lahti-leweta, @atage woltintier lMrend 
new atet euarentert. ants 2 10/- pertal 
liane base Oi theta sheets euprlied 
Nauivalent to Masada Mi aed vie 


14 WATT HIGH FIDELITY F.M. 
AND RECORD AMPLIFIER 
206 250 vole A.C. First Quality 
Corisconents§ only. Stewart 
Trans‘ormers oni Chokes. Par- 
tridge Output Trans’ormer. Bass 
and Treble Controls (Boost and 
Cut), Supply Socket for Tuner 
Unit. ideal for Denco F.M. 


Feeder & valves--465N7, 6-17, 
6Lé4, 614, $24. Complete ready 
for use. 


BARGAIN PRICE £17 10-. 


MORSE PRACTICE KIT 


Compete with burser. meree tapper and 
Vet Ce ry mprwrtment om haschvard G@/-, 


+ pard 


PHOTO-ELECTRIC CELLS 
Brand New and Boxed 4 ow 
U.K. hase Raid GSI6-U.S.A. TIA 
068, 176 each 


DENCO F.M, FEEDER UNIT 


Aw available (wnpdete att of 

pling (rilled etussis 5 valves 

tepes AME LAW*. ENO! and 2 SANG 

plete cirewlt end wiring dineram 

Or aasertiod set aligned €8/10/- 
10- 


RADAR AND ELECTRONIC 
EQUIPMENT 

Aircraft Radar type RTS APS4 
Brand new in original containers 
LLS equipment, RB? ARNS. and 
7330. ASI7A aerials. RT ISA APSIS 
(MD4C APS2). Brand new, complete 
with 723A Bs etc 

KLYSTRONS AND MAGHETRONS 
TSAR TWA a8. «Vig, 7 A. 417A 
bd he 

Prices on application 


Inquiries invited 


2 GANG 
TUNING CONDENSERS 


OOP Miviget 2)» ge thee 5/- 
on ~Mideet 2j* 18 iin with 
trimmers 66 
HAAR Atanwtant Aine, ath trimmers 78 
wen wth «war push-button a 
eombis 76 
TRAP SMITTER/RECEIVER 


‘38 WALKIE TALKIE SETS 
Soecial offer of above set, complete 
with S walwes, 4-ARPI2 and ATP4 
with circuit Range 7.4 to 9 mcs. 
These sets are mot guarantees but 
are serviceable 


25’- 


lunction box 26 extra 
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We can now offer this self contained 
Unit comprising 6 Valves—@-4BA6, 


vai EPS, EPS 

@ Complete t of all « 
‘ = . 
and «6 aning 
i T Os awl evils 
and ft i 


amd tag stripe, 06. 
e' netrus tion Rook with techniewl 
r t and complete lay-out dia © 

grams, 1/6 

@ Voltage required 250 +. 0 mA 

+ Special. “ster of all above Heme . . 
and RF26, including ecirewit, ge5-. postage 3/- 

ALL [TEMS §OLD SEPARATEL’ 


@ hare all 


“RF. 26" F.M. CONVERTOR UNIT—88/100 Mc/s. 


Type FT243 Fundamental frequencies, 
2-rin, fin. spacing. 
200 types in the following frequencies: 
5,675 Ke’s to 8,650 Ke’s in steps of 25 Kes. 
5,706 Kc/s to 8,340 in steps of 33.333 Ke/s. 
ALL BRAND NEW 10. each. 
Special price for rf complete sets of 80 or 120. 


QUARTZ CRYSTALS 


Above ave idsal for re-grinding. 


Type FT241A. 54th Harmonic, 2-pin fin.spacing. 
Mc's. Me's. 


Mc/s Mel. 21.5 26.0 
21.1 23.2 22.0 26.1 
21.2 23.4 228 26.4 
21.4 244 229 27.0 


© dcvembted. dligned ead emapUr ane “Scteoehiestresecienss a $ BRAND NEW AND GUARANTEED 716 each, 
Coll for demonst atirn. FT241A 200 Ke’s., 10/-. FT241A, 465 Ke/s., 10/-. 
BRAND NEW AMERICAN A.F, UNITS RADIO-GRAM CHASSIS 
EGUIPMENT R.F.24 BAO Moss ‘ 12/6 3 Wave-band Superhet. Med., long and 
U.S.A. DYNAMOTORS R.F.2 80 Mele. 15/- short. 
Input 12 v., output 360 v, 180 m/s 45/- R.F.28 50/85 Mole ; 30/- 5 Latest Type MULLARD Valves. 
nye —— CORDSREERS 2/6 R.F.27 60/50 Mole 35)- 4 Position Switching Gram., med., long, 
4 wid, 600 ¥. whe . ae firand new, carr. free and short. 
8 +8 +4 mld., 600, wkg -. 124 Provision for Extension Speaker. Ac 
ALSO Mains. 110250 voits. 
tetra h Aha, deny tomiadbe a CATHODE RAY TUBES Chassis Ilin. « Jin, x 2pin. Scale Bin. Square 
ey vor ee ee - a &- VCRIZ0A. Zjin. C/K Tube Brand orw Or Chassis ie. . gee. a. pin. Dial 10in. x 
Co-Axial Conversion Plug in original cartons (cart iree) £115 0 Siin. PRICE 
Converts USA British Pye ping . 2/. VORS?. Gusranteed tull T/V picture 
anime ene “ sae, Set boss Basa = . 4 BRAND an pi GUARANTEED 
Jutpu neformer . - VORSI70. ‘iwarant: wl) Ty wetare . 
HALLICRAPTER Modulation Trans 5/- MU-MBTAL SORREWS for VORS7 or CARR. PACKING AND INS. 10 
HALLICBRAFTER 3 gang Coutenser 70 PP 76 Ey PrP in 10 (0 
HALLICRAPTER 455 ko/s. LPT, per pair .. 10’. . Go, EnAneER for VORS7 or 617 9 
Patt H nails» iY, 6 
SENIEN Sin. P.M. Speaker teres BDU VOR97. Slight cut-off. Carr, 2/- 15 0 8.5.2. RECORD CHANGERS 
SBPI Brand new £110 0 


VIBRATOR PACKS, ore 


Input 12 ¥., output 200 v, 44 mA " 25/- 
tuput 6 ¥., output 180 vat 49 MA, .. oc eee 21’- 
Vibrator Traneformers6¥. v.40 mA. .... FB 
Vibe tor Transformers 4 v.20". 80mA. .... 6 
Vilerator Transformers 129.200¥.80mA. .. §@ 
TAL Perret 5b 

yochronous ......605. 126 

Vilvraters 12 v. 6 and 7 pin evnehronows ...... 12/6 
Vibraters 2 ¢. 7 pin eynehronous ......+++++. 76 
Brie Plug Auppressors = pevcsceses l- 
Erie Dynamo Sappressere ... covenes.e le 


MUIRHEAD Give motion drive 45-| diameter w 
10/- 

MUIRGEAD Precision stew motion dial and drive 
with cursor type HIMBA 1° 


Very latest ty “ Monarch in hammered 
£0) finish. 3-speed with HGPI7 crystal 
turnover pick-up. Plays mixed records. 
Brand new and oornnes Listed at C16 10. 


AN APA-| CATHODE RAY INDICA- 

TOR AMPLIFIER UNIT. Complete, 

comopvisine 3IBPi C.R.T., 7-4SN7ets, |-6H6, 

1-6G6, 1-22, 1465, valves Brand new 
4 196 olus carriage 76 


62A INDICATOR UNIT 
Contain'nt VCR97 with Mu-Meral Screen 
2! valves:—'2-EFSO, 4-5°6!, 3-EAS0, 2-EB34, 
Pius Pors., S$ vitches, H.V. Cond., Revi ~~ 
Muirhead S/M Dial, Double Deck Chassi 
and Crystal BRAND NEW ORIGINAL 
CASES, 676. Carr. 76. 


BCIGA LFF. 
Containing 13 valves. 3-7193, 7-65SH7, 
3 6H6 meral. 18 v. dynamotor wi fan output 
450 v. 69 mA. with three speed geared motor 
Ee 4 relays, condensers and resistors 
n good condition 

35. Carr. S-, 


THE “ TELETRON ” BAND itt 
CONVERTER’ 


This converter whien « bait around twe waiver 
type BPH) (2719) le for ase with T.A.F, of Baperthet 
Bind | Television rereivers. Complete set of Tele ra 
ec Nie only, #1UD prerticw aml theoretical wiring lingam 
15/+ post free. Chess mesure fin « Wa. + ipin 
rewly tiled to speuifiostion, 9/9 pine Od packing and 
oat Alternatively emetrartien detdle oniy with 
serarate iodiviiadiv priced parts let. 61. post paid 
The ovmnplete kil aa epcetfied including +1) the above 
volves, ete.. down to the inet oat and belt, can be 
eoppiiet at 48/6 anty, plus 2 packing and port 
Batt op end tetod ABA. Power Park Ki, 00/G ext ra 


INDICATOR UNIT TYPE 182A 
Unit contains VCRSI7 Cathode Ray 6in, 
tube, comolete with M metal screen, 3 
EFSO, 4 SP6I, and | SU4G valves, 9 wire- 
wound volume conrrols and quantity of 
resistors and condensers. Offered BRAND 
NEW (less relay) ac 676. Plus 76 carr 
* Radio-Consrructor ” ‘scope circuit included 


RT40 APNIX 
USA. Altimeter containing 13 valves 
3-12557, 4-12SH7, 1-12H6, VR1SO 30, 2-955 
2-9004, plus 4 relays, magnetic sounder 
condensers and precision resistors, Also i2 ¥ 
dynamotor, output 285 v. 75 mA. Brand new 
original cartons 65 -. 


PYE 45 Mcs. STRIP 
TYPE 3563 UNITS 

Size ISin. « Bin. = in Comolete with 
45 Mes. Pye Scrip, 12 valves, 10 EFSO, E634 
and EASO, volume controls, and hosts of 
Resistors and Condensers condition. 
Modification data supplied. 

Prite 6946. Carriage paid. 


STROBE UNITS 
Brand new in sealed cartons. there contain 
6 EFSO's, 5 EASO'’s | SP6! « host of con- 
densers, resistors, trans'ormers§ chokes, 
relays, switches, 7 pow and 5 smoothing 
condensers, Size 18x 84«7iin Only 596 
carriage ‘ree 


U.S.A. INDICATOR UNIT Type BCIIIA 
in black crackle cabinet [4jin. x Yin = Yin, 
Complece with 38P! CR Tube. Shield and 
Holder, 2-465N7GT: 2 6H6GT: | 6XSGT: 
| 2K2: | 666, V controls, condensers, exc. 
ideal for ‘scope 

Brand new, 65. Carriage Paid. 


PHILIPS COMMUNICATION 
RECEIVER P.C.RI 
Brand New. in original cartons Valves 
Frequency 12569 metres. Less power unit 
Can be adaptec for mains at com of 35 - 
410 10 .. 


ALL GOODS CARRIAGE FREE UNLESS OTHERWISE STATED 


CRYSTAL MICROPHONE INSERTS 


7'6 7'6 


POST FRE: POST FREE 


lea fer tape recording sad ampirfers Ne mateving 


tranetorme: required 


HENRY'S RAD.O LID., 
5 HARROW ROAD, 


PADDINGTON, W.2 
PADdington 1008/9 & 0401 


DECEMBER. 1955 
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WE OFFER A MOST COMPREHENSIVE RANGE OF QUALITY EQUIPMENT 


Test Equipment 

AVO model 7, £15. AVO electronic west meter, £28. AVO valve 
characteristic meter, £40. AVO battery signal generator, wide range, 
£22/10/-. Taylor 65C signal generator, £14/10/-, Evershed bridge 
megger SOOV 2504 Wee Meggers in stock Marconi TF144G 


“AUTOMATIC PEN RECORDERS,” type D Elliott Bros 
Chart range 0-3,000ir hart speed, Jin. per minute; range, 0-5 mills 
motor voltage, 230V NEW and unused. £50 each 


signal generators, 100 ke/s-20 Mc's, TRI90G 16-150 Mc/s, £25 each Receivers 
$17 150-300 Me's Wayne Kerr inductance bridge, £30, Eddystone 640, 740 ). Hallicrafters SX23, SX24, SX17, S20R, 
PERRIS RADIO and FIELD STRENGTH METER, mode $20 Hammuriund HQ129X National HRO Junior and Senior, 
A, range 15-20 Mx NC100, 200, N¢ 173, etc. RMES9,RMEI9. RCA AS8SD-LF, 
AR77E, HTil tadiotelephones; Marconi CRI100's; Phillips; 
G.E.., signal generators BW232, frequency range 450-1,000 Mc/s G.E.C., end 11 Radio ‘sandals os 
75 cash 
Cossor Double Beam ‘scope type 339, £45. Ditto, type 1049, £140. V.HLF. 
Single beam ‘scope, type 1099, £25. Mullard ‘scope, £35. Browning Hallicrafters § 24 Me/s; S27CA 135-230 Mc/s; and receivers 
Laboratories ‘scopes 110V £18 each. U.S.A, Stark 22-range A.C, from 30-3,000 M 
D.C. meters, £5/5/- each. Ekeo pattern generator, £6/10/-. M j 
y anuacis 
Gener type 804B signal generators, 5-380 Me's . 
} Se ore ae? oP gnal genermers, range 1.5+3 For RECEIVERS AR&88D-LF, AR77E, R107, Marconi CR100 
S20R, SX24, SX28, B RX/RX, HROs, ex photostatic pies, 


per copy £1/7/6 


U.S.A. Microwave Test Gear Receivers ° Klystrons * Magnetrons 


Neo technical manuals for sale. Please write for prices. 


U.S.A. type \PR4 Receiver complet 40-1,000 Me/s APRS 
T845. 3 cm. signal generator TS3. 8S band power frequency meter 1,000-6,000 M Klystrons 723/AB 3 cm., 707A, 707B, 2K28 
TS13. X band signal generator 1814. S band signal generator 1K33 (1.5 on CV129 
T8120. x band aleed signal generator TS34. Radar synchre Magnetrons \ 273 2K33, 2K25, 2336, 2)39, 2)54, 2J2 
scope. TS36. X band power meter TS56/AP. Slotted Line, range 32 and ma her items of equipment covering HI Vv mi, 
428/700 Me/s., £65. TS869. 300-100 Mes. frequency meter, T8127 + HF Pad entimat sade _ 


300-700 Mc/s. frequency meter 18174 (V.H.P. version of BC221 


20-250 Mc/s. TSI7S. 80-1,000 Me's. GENERAL RADIO type - TYPE 
8048. 8-300 Me/s. signal generator, £76, * U.S. v= FREQUENC 4 caren BC22!I 
125 ke/s-20 A s iplete with calibrati harts 


Ferrio type 32A. Radio noise and field strength meter. A// . 
laboratory equipment may be inspected by appointment Available from stoch CONDITION PERFECT 
Whether new or used, it is all guaranteed to be in perfect condition 


Call, write or phone NOW. GERrard 8410-4447 


UNIVERSAL ELECTRONICS 


Thursday 9.30 a.m. to | p.m 


22/27 LISLE STREET, LEICESTER SQUARE, LOF DON, WwW <:2- OPEN ALL DAY SATURDAY 


Mareoni Signal (enerator RCA TRANSMITTERS Type ET-433! | kW. (telephone) 


1.4 kW. (colegrapt Frequency range 3 Mc/s to 20 Me/s 
S.C.R. 399 complete with petro! generator P.B.95G ( |Okw.) 
BCcé4I0 TRANSMITTERS with speech amplifier, aerial cuning 


whe unit, ete B ow 
RCA FRANSOT TERS Type ET-4334. Complete with original 
speech ar ystal multiplier and VFO units. Unused and re 
conditioned. Can be supplied with very arge quantity of spares 
RCA TRANSMITTERS. Type ET-4332 modified by #.A.F 
: for use on crystal or master oscillator Complete with speech 
amplifier 
MULTI. Sti reagy TRANSMITTER T-4/FRC, with modu- 
tators MD 2 Mc's to 18 Me's. Each channel 400 w. output 


ws. Mo "9 a2 Both complete with installation kit 
Tropicalised New 
MAGNETO i0 LINE U.C., 4 Line F & F TELEPHONE 
SWITCHBOARDS (complete) 
MARCONI! SIGNAL GENERATORS Type T.F. 144G. 
Here is an excellent opportunity to As new, checked 
A.R.88Ds, 8C.312, BC.342, R.109 
METAL RECTIFIERS Type 1B, D.C. output 10 amps at 22 v., 
input 200250 v., 50 cis 

All above icems in excellent working condition 

Working demonstration upon request 

MARCONT SIGNAL GENERA rOR A targe selection available for SCRI99 (BCEIO) 
TYPE T F-S17F SPARES 14336. SCR6IO, EEB Telephones, and Tele- 

c princers type 78 


150-300 Me/s and 18-58 Me/s, Complete TX VALVES 805, 607, 813, 661, 66A, |OOTH, 250TH, and many 


others 


secure high class test equipment at 


a most reasonable price. 


with output eable and attenuator pad. 
1 Large stock of Tx condensers, crystals and other components 
Rebuilt and calibrated. 


Loa PCA. RADIO 


Guaranteed to be in perfect operating condition New Address, Offices ond Works 
S SO ADVERTISEMENT ABOVE 
wee s BEAVOR LANE, HAMMERSMITH, LONDON, W.6 
UNIVERSAL ELECTRONICS i a sci 


22°27 LISLE STREET LONDON ' W.C.2 


a 
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RADIO TELEVISI( 


Everything for the HI-FI Enthusiast 


)N 


FI 


al 


ELECTRONICS 


RECORDERS 


4 


* 


F.M. FEEDER UNIT 


s and valves in stock 


6AM6, 12AH8, EB91, and 
wo 6BA6. COMPLETE PARCEL 
Post extra 

BOOK, 1/6 post free 
components available separately 


NCO F.M. COMPONENTS 
oils, each 3/11, L.F.s., each 7/- 
Ratio Discriminator, 12/6 
Chassis and Screens, 7/6 
Dial and Drive, 9/- 
VALVES complete set of five, 42/6. 
Post 1/- 


THE JASON F.M. TUNER 


Specia) Parcel containing Data Book 


DE 
‘ 


GORLER CONTINENTAL 
F.M. COMPONENTS 
UT.340. self - contained 
V.H.F. front end unit incor- 
ting a grounded grid amp- 
ifier, mixer oscillator (ECC85 
and first 1.F. amplifier. Com- 
pletely wired and tested, $9/9. 
(Valve extra). 
UT.341. As above but with 
baseplate and 2-gang con- 
denser incorporating 1.3 re- 
duction drive. Supplied pre 
aligned 95/5. 
Ratio 


mcs 


LF. Trans. UF376, 7/- each 


ee 


STOP PRESS 


AUTUMN 
BUDGET 


No increase in our 
prices while stocks 
last 


F.M. TUNER using Gorler com- DULCI AM/FM TUNER UNTT 

ents. The Book, 2/6, post free.;}complete with valves and magic 
Drilled chassis, dial and driveleye indicator 16 gns. 
assembly for above Tuner, 47 6. 
Also in stock: P.B. Coil Packs and|T.S.L. EMPRESS AM/FM TUN 
combined LF. Trans., etc., for|/ER UNIT complete £13/15)- 
constructing AM/FM Tuner 

HI-FI SPEAKERS HI-FI AMPLIFIERS 

The fullest range of W/B. Sten-| Comprehensive range Examples 
torian, Wharfdale, G.E.« Good LEAK, Point One. .£28/7/- 
mans, Baker, etc., all sizes, 3-15 R.D. Junior £26 
ohms. We have the one to suit R.D. Minor, .£12/17'6 
your purpose and pocket UNITELEX. .8) and 9) gn. 


hassis, front end, dial, drive, tun- 
ing condenser, full set of coils, 
LF ratio detector, etc., 68/9. 
Post 2/6 

Book only including our fully 
temised price list, 2/-, post free 
Ihe above Tuner uses 4 6AM6 and 
2 crystals, and can be built for 
£6/15/- plus 2/6 post 

We can also supply the above Unit 
built by the Jason Co., aligned and 


tested for £15/17/- including P. Tax 


CERAMIC CONDENSERS for 
P.M All values 9d. each 


“WIRELESS WORLD” F.M. 
Feeder (Amos & Johnson) Reprint 
2/-, post free. 


“ TWEETERS” 


“neakers 
we with 
piifiers or 
ets. Supplied 
with full dota 


reutt dia 


vratn 


7-18 ke/s, 
1,100 pf 
Size 
21/-. 


illus 
inherent 
outputs up t& 

« 


as 
cap 
20 watts 

5 4 x jin, 
As above 


LSHS51& for outputs of 

0-1 walt wide angle sound 

listributior Size: 7 » 2 * tin 
Price 17/6, 

LSH7* Inherent cap. 800 f 

Por outputs up to 6 watts ize 

3 x tin 12/6. 

Post free. 


Band {if Conc 
THE CYLDON TUR 


Previo 
This 1 


When 
strip k 
necess 
circuit 


and I 


99’6 Valves use 
Post 26 
Knob, 3/6 extra 


mixer 
tions and « 


R.F ameyees. PCFSO 


ersion for All! 
RET “ TELETUNER” 


sly supplied to Set manufacturers only 
2-channe! Tuner consists of a turret 


having 12 clip-in aerial and mixer coil strips 


the turret is rotated the appropriate 
cates on a contact panel providing the 
ary connections the valves and 

Supplied with coils for Bands | 


to 


and III London and Birmingham, B.B.« 


T.A 


4 sets of coils) 


This type of tuner construction enables you 


to clio in pre-aligned coils for the 
reception of any station not al 
ready provided for in Bands I 
Il and III, at the same time afford- 
maximum gain, high 
y and minimum noise, which 


are essential in a modern tuner 


d: PCCR4 B.P. double triode, cascode 
Triode pentode f.c. and 
ill work with most sets. Pull instruc 


ircuit diagram supplied free 


TELETRON BAND It! 
CONVERTER COIL SET 


Vor use with TRF ] merhet Me 

Vv receivers Ue . 7716 ’ ' 

wiring diagram, a nents, f “ 
with cach ve 16+. ? if 


FAMOUS | 


“TELETRON BAND II! 
CONVERTER MK. } 


The complete Kit ¢ 7" thie Convert 
ocluding drilled chassis, condensers, fe 
istanoes, coils, 2-RASO valves ete £6 
post 14 Pull inetructions and weit 
Miagram supplied firiiied chases oF a9 


MICROPHONE BARGAINS 


with 
List 


ACOS MIC22/2, 
stand as iJlustrated 


4 gns 

LASKY’S 

PRICE 42/- 
Moving Coil Hand 


TELETRON BAND Il! 
CONVERTER MK. I! 


ees latest type valves, Casoode K.P. amy 
ment trinde pentede F.C.. HOC*4 and BCFN 
etc. The COIL BEY, 1746 
omplete Kit of parte. ir 
pirtiled chassis and diagram 
irentt Diagram on 


xding eaiver 


59.6. Post 
34 


Type with switch. List 
5 gns 

LASKY’S PRICE gs 
Post 2/6 . 


TABLE MIKE STANDS. Chrome 
heavy base, 2 sections, 12/6. Post 2/6 


PLATED MIKE FLOOR 
STANDS, telescopic, folding base, 
height Mt. to Sf. Bin. 32/6, 
Post 3/6 


VALRADIO BAND Il! 
TUNERS 


ull ance in stock. Price £6 


Post ectr 


- 


Covers Bands | and Il, Complete 


with vaives EP80 and ECCA1. Cer- 
amic valve holders finest quality 
components, precision made. Switch 
and fine tuning. LF. output 20-25 
and 40-50 Mcis Freq. coverage 
50-87 Me/s. and 175-215 Mes 


Suppbed with full details end circuit 


diagram 
896 


LASKFY'S PRICE 
46. Knob 2/9 extra 


Pos 


THE “ UNIVERTER 


Band I1fI Converter 
receivers 
supplies 
all instructions 


for home-co 


Walnut veneer Cabinet 


«9 9 Post free 


Uses two 277, one B309, one U78 


"—FOR ALL AREAS 


netructed or factory-made Band 
Contains its own power 


Price, complete with valves and 


6 VALVE RAD'OGRAM 
CH .SSIS COMPLETE 
WITH VALVES 


Famous Manufacturer's Surplus 
ave Superbet 15-00 m. short 


6 waive 
"200 


Om. mediom, 1,000-2,000 m. long. Brand 
oew Mallerd walwee BONG, Hdl, 
Ebadi, OVE at E746 end finert quallt 
components Cram. ewiteh, 5 Kee LP 
tone control, three Hour dial. Owernll sire 
BT i height IZpin. Aperture required 
fur dial aed controle ti jin, Complete 
with sives, output trans,. Knobs, of 


LASKY'S PRICE 
stiage and packing 
7/6 extra, 


£10/19/6 


B.S.R. MONARCH 
3-SPEED 
AUTO-CHANGERS 


LATEST 1965 MODEL. NHW AND UN 
USED. Taker 10 records of al! wizes (mi ved 
» one loading. HGOP.27 ervetal turnover 
pick -ug Hanleome cream or dark bel 


Supplied complete in maker's carter 


LASKY'S PRICE 
Post a6 


£7/19 6 


CABINET to take above Rad.ogran 

Chases and Auto-Changer. attra 

tive design, oak veneer, £3/15 - 
Carriage 17/6 


SPECIAL OFFER OF 
GARRARD “T" UNITS 


3-speed single record player, A.‘ 


mains, complete with two Decca 
ffi high fidelity pick-up heads 
Limited quantity only Listed 


a £14)3)-. 
LASKY'’S PRICE (12/12 


MORE MONE 


Y-SAVING | 


@ HIRE PURCHASE 


ASK Y 


TERMS on certain items. Write 


stating requirements @ 


BARGAINS ON NEXT 


PAGE 
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ArT. MIDGET A.C, / D.C. 


TER. FPURHPULL. VeRy 


ih UAINR. 4 
valves: @ ULAi lo 
fw ae i B “wee 
eet Ave. 
i voltag 
moj100 ALIDA 
Very ensily : 
verted te 290 voits 
Bepplied with circuit diagram 
and oli detalis. Sine 8 « 4 & Gin, Une 
two metal rertifiers, one cach KHZ ani 
“Ma ideal tor shige, tmeunl plarcte 
i plavere, belry 


tape veruriers, home rece 
slarma, ete., ot« Pirpplied comnplete full 


assembled sad wired. with four valve 
LASKY'S PRICE 65 * 
Carr, tree 


SKY'S 
AMPLIPTER KIT 


4-WATT Ae 

Uses 1 cach 6S1,7, €V6, 5Z4. Aill 

components, chassis, valves, output 
£4/5/-. 


trams., mmins trans., 
Carriage and packing 2/6 
INSTRUCTION BOOK and shop- 
ping list, 1 -, post free 


P.M, SPEAKERS 


6hin. 17/6. Bin. 196. Win, 19/- 
H.D in, 25/— 6x4 
Elliptical 18,6. Plessey i2in. 32/6. 


Post extra 


DECK 
+ hr shaded pole. Special 


TAPE MOTORS, 


ler Limited only 
LLARO, 
ARRARD, 


quantity 
25/-. 


26/6. Post extra. 


EX-GOVT. ACCUMULATORS. 


2 volt, 10 a.h. B re J ifin, square « 
Stin. high. Canadian 
Exide. 

LASKY'S PRICE 4/6. Post | 


SPECIAL 
OFFER! 


COMPLETE 

S-VALVE RADIO CHASSIS 
Brand new aml enuset 141043, apa 
volte. 1.7, 405 kele, A.VA'., 4 @atte ont pat 
S-etation pre-cet. frame ae tal, fully aliened 
chase 10 Sin. max, height Bile 
jetaly etred aint femly for une, with the 
@biitian of a ayeaker ant output Uraneforner 

omtnrds, volume at station ewlt: 
Valves ceed i), 1078 of UPGI, 10LDI) 

rid, time UNE 


LASKY raice 69 6 les: 
With waives £5/10/6. 


MORE 


2/6 extra 


MONE 


SAVE POUNDS! 


from stock two famous 


etc., are used and 
and chokes by Partridge 
strations given any tim 


ventional construction 


Price tele om =vequedt 


Fan-ous Amplifiers Built 
on 7.C.C. Printed Circuits 
The latest advance in Amplifier design 
Mullard 5/16, built on the new printed circuit technique 


All specified components, 
you have your choice of transf« 


ready for use. Price, depending 

on make of transformers used 

Printed 22/6 

New M iA Rook, 3/6 

au Components for The OSRAM 912 AMPLIFIER, built on 
ctthe abowe = Amplifiers T.C.C. printed circuit, supplied fully as 
supplied § separatcy, for sembled complete with valves, ready for use 

- . Price depending on make of 

eae ee transformers used 19 Gns. 


Printed Circuit separately 


Book of the Osram 912, price 4/-. 


ORDER BY POST If 


We can now supply 
Amplifiers, the Osram 912 and 
T.C.C. condensers, Lab. resistors, 
wrimers 
Haddon, W/B or Ellison. Demon- 
ARD 510 
\r.c.c. 
fully 


alves 


“a 42The MULI 
AMPLIFIER, 

priraed circuit, 
assembled complete with v 


built on 


supplied 


50/-. 


YOU 


SPECIAL OFFER OF 


As ilhustrated Will take Truvox 
Tane Deck with space for amplifier 
feeder unit and speaker. Overall 
dimensions with lid closed, 19in 


l4in. = 13in RICE 
LASKY'S PRIC Ss 
Carriage 5/ 35 
TRUVOX TAPE DECKS 
Latest model Mk. III NU, twin 


track, two-speed, three motors, press 
button control. 


SPECIAL COMBINED OFFER 


The Tape Deck Case as illustrated 
above, together with the above 


Truvox Tape Deck. £24/10 = 


Carriage paid 


TAPE DECK CASES 


CANNOT. CALI 


DRILLED CHASSIS AND 
DIAL ASSEMBLY 

Size 134 x 7 » 2hin. drilled for five 

latest type miniature valves, mains 

crans., L.F., etc. Dial 13 14in., for 

horizontal or vertical mounting. Spin 

wheel tuning All pulleys and 


spindle supplied. Post 3 19 6 


LASKY’S PRICE 
ALU MINTIUM CHASSIS 


18 S.W.G., undrilled, 4 sides, rein 

forced corners Depth 2}in 

€ 44/- 12 B7/i- 16 10 8/3 

Bx 6S/i- 14x 97/6 12 44/9 

10 x 6/- 16 « 9B/- 12 66/6 
Post 1/- per chassis extra 


DULCI RADIO CHASSIS 
Full range 3 and 6 wave, 
£6/19/6 to 21 gns. 


GANG CONDENSERS 


0005, less trimmers 
2-gang, standard, 5/6, min., 6/6. 
3-garg, standard, 7/6, min., 10/6. 
4-gang, standard, 10/6. 


With Trimmers 
2-gang, standard, 711, min., 7/6. 
Post extra 
SPECIAL OFFER OF 
PICK-UPS 
Standard play Offered at AL 
MOST HALF PRICE. Goldring 
Bantam magnetic, or Acos 
Crystal type GP10. Post } 
free 25/- 


SPECIAL PURCHASE 


= 
ACOS TURNOVER CRYSTAL 
CARTRIDGES, complete with 


waives, Poet 


LANE TAPE DECK 
Mk. VI, 2-speed, 7) and 3fin. per 
SEC Three high-grade motors, 
£18/10/-. 
LA ATEST GRUNDIG TAPE 
RECORDER, In stock, 45 gns. 


TELETRON 
FERRITE ROD AERIALS 
Medium wave, ‘in. long, 4/9. 

Long wave, Bin. long, 12/6. 


IGRANIC JACK PLUGS 


Standard tyne. each 2/6 


RECORDING TAPE 
Kraft base, length 1,200 ft. Cylidon 
metal spools, 32 11. Post Ii/- 
All makes of Tape stocked—Scotch 
Boy, EMI Grundig, Puretone, 
Ferrograph, Basf, Agfa, Gevaert, 
et and the new Scotch Boy 
Thin Tape 190M and Grundig 
Long-playing Tap« All types of 
Spools stocked 


CYLDON TAPE SPOOLS 
1/6 


5in.. each 


Ss 


Cf 
AD 


wv, 


LATEST BRENNEL TAPE 
EQUIPMENT 

The DECK Mhree-speed, 
74 and 1%5in. per se 
record and play-back 

Al) latest refinements 18 Gns. 
The AMPLIPIER. 4 watts, for use 
with 3 ohms speakers. Magic eye, 


high fidelity 16} Gns. 


The CARRYING CASE, £5/18/-. 
Write for full details 


3%. 


, three motors. 


LATEST COLLARO RC.54 
bapeed Migh Pidelit Mixer 
Changer, Studio O crystal turnover 


LASKY'S PRICE £9/19 6 


Carr. 3/6, Also supplied withStucdio 


P crystal pu. 15+ extra 


Y-SAVING | 


ASKY 


RECORD PLAYING UNITS 
change. All 
Collaro, 


}-epeed, auto and hand 
types in stock——-Garrard 


styli GP29. List 42/11. 
18/6 


LASKY’S PRICE 
Post |/- 
PICK-UPS, HEADS, ARMS 


L.P. or standard, by Collaro, Gar 
rard, Goldring, Acos, B/J, Decca 
ete., all types Full stocks of all 
styli. Also full range of pick-up « yli 
SPECIAL! 

PLASTIC COVERED WIRE, 
stranded copper, BO? All colours 
in 100f. lengths. Per coil 26. 

Post 9d 
SENTERCEL 
METAL RECTIFIERS 
RMI RM2 RM3 RM4 
3/8 4/3 5/6 16)- 
Post extra 
SENTERCEL 
E.H.T. RECTIFIERS 
K 3/40 K 3/45 K3/50 K3/10u 
6/- 8/2 8/8 14/8 
Post extra 
L.V. RECTIPIERS 
12 v., all types in stock 

l amp., }-wave, 3/6. 2 amp., |-wave, 

4/11. 4 amp., full wave, 15/-. 6 amp., 


full wave. 21/-. Post extra 


TRANSCRIPTION MOTORS 
in stock. Collaro 2,000 and 2,010. 


B.S... etc 


Garrard 307. Connoisseur, etc 


@ HIRE PURCHASE TERMS on certain items. 


BARGAINS ON NEXT PAGE 
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EVERYTHING FO! 


SPECIAL OFFERS OF CABINETS 


BUREAU RADIOGRAM CABINET). Hand- 
eome design, y constructed, beatiful 
We t neer nish, generous record 

jove Further detalle and Llustra- 


Aone ‘PRICE 14 gns.y°o"s, 7/6 
HP. Ba 


OCTAGONAL SPEAKER CABINETS. Spec tal 
to metal ene 


sweet $12/10 - 
é, 


s. seetion, extending 


r ase 1 KO 
evker. Vienet 
at Carringe 4 


ABRIAL MASTS 


mplete with guys, etc., Q6/- 

AERIAL RODS Steel, heavily copper 
at Any ou r ™& together }2in 

2/6 « ive 
SPECIAL OFFER! 

GOODMANS H” type OUT 
PUT FRANS 40 watts., 10,000 
ohms 15 ohms. Listed at £4. 
L ASKY* S PRICE 45/- Post 2/6. 


MAINS rm ANSFORMERS 


primary finest 


MBA/3, 256-4 Ov. © mA. 63 4.48 
a. Bett ents tapped at 4 volte 
18. 
MBAM. 32-4 100 mA. 64 ©. 3 
a wih " tapping board, 22/6. 
MBA/7. 2500-250 “0 mA tv. 8a.,5¥% 
st t caer te tape cal Gana 
MBA/10 0-500 6 4a. 
AT/3. Auto trans. 0-10-120, 200-220-240 # 
100 watts, 17/6. 
OUTPUT TRANSPORIGES 
“ (384 36 
Midget 3/3 Multiratio 9/ ti 
Standard pentode, 4/6 
A ther types t Partridse, Ellison, ete 
at ] 
FILAMENT TRANSFORMERS 
f &/1 
v6 
special 0-20 ¥ 
17/6 
BRIMISTORS 
CZ CZ 1 cz | wre 
2/6 1/6 64 v6 


NO SHORTAGE OF BAND II 
EQUIPMFNT AT LASKY’S 


LARGE STOCKS OF BAND Il! 
AERIALS OF ALL TYPES 


KING PIN oft 7” 
WOLtEY MINOR, indoor loft 12/6 
WOLSEY TWIN-LOFT, combined Per? 
17/6 
AERIALITE 3-lement boft eet 
AERIALITE ment lo't 42/¢ 
LABGEAR, ment loft 19/¢ 
LABGEAR mbhined Bands /IT.. 870 
uideor Ban iil serie ow Ritimg te 
AERIALITE. i 
AERIALITE, 4-clement ae 
AERIALITE element 
Ae thing Bracket ad Meat ~ ox'r 
hive af mast ae entre 
Antite Or Re ne Lee and other wel 
7 nak Aerials i» stock. 
CROSSOVER Box" Lalh@ear Th 
Aotiivrence, 12/6, Woleey. 15/-. Belling 
plexes. 12/6 


CO-AXIAL CABLE, semi-«irepaced, vd a 
AERAXIAL, vd. 104. 300 ohms FREDER 
1. f¢ 


i 


j-in. ARMOUR 
PLATE GLASS 
12in. actually 13x 10} 3/6 


Ter ss 


mete 


avalante 
items. Write stating your require- 


H'RE PURCHASE 


certain 


i4in., actually 13) x 10} $/6 


One of the 
i7in., actually 17} x15 7/6 England. all 
B.V.A 


Post extra. 


Tubes 


large st 


and ex-ovt 


OVER 50,000 VALVES 


stocks a 
makes and types 


Also UA 


al Pee eerereeeee 


Pee ee eeeere 


gteeeesrsesee 


we. 


All componeute available sepanstely 


TARCEL Wo. 1 PAneet, No.2 
Contains everythir to build « TRI 
Contains evervthing to build & 4-valve Dy clive wet for 20 he aC. maine odin 
S-wave superhet for 200/20 A.C. mains.| ong wave. Uses 6K70, 637, 6V4, ax 
Uses 4K8, 6K7, 697, 6V6 valves Attonstive metal ret ere. Neat plastic cabinet, waleut 
wood cabinet, wainut veneer, or plastic) ., os h of woud cabinet Sine 
cabinet as illustrated. Fire 12 * % © Shin a feep £3 10 
deep. CAN BE BUILT FOR 87/19 /6 oan BE BUILT POR 9/40) 
Oarr. and packing 2/* arr ant pa king 2/6 
INSTRUCTION BOOK for either sbowe sete ti post free 
CABINETS ONLY, plastic of wood, 176 Carrmge 2/6 


THE DE LUXE. Complete with mask, 
glass, castors, shelf, bearers, C.R.T. neck 
end protector, back, speaker, fret and baffle 
board. Finished in beautiful figured medium 
lieht or dark walnut veneer, with high polish 
Suitable for most home constructor TV 
Receivers, includine the “ V iewmaster, 

** Practical Television,” 


“ Maenaview.” “* Wireless ek 
Supplied with cut-out for 14in.. 16in, and 
17in. C.R. tubes at no extra cost An 
allowance of 4'6 will be made if the mask 
is not required 

Inside dim.: Depth 16}in., width 17?in 
Height 28in. Overall height 32in. Wid'h 


18}in. eure frames for fitting %in 
10in. C.R. tubes available if required 


LASKY’S PRICE 98/40). 


Carriage 12/4 
THE ROTHES 
porary desien 
through-out w 


or 


veneered in walnut 


AY 


Outsta 
Absolurely rigid construction 
th the finest laminated woods, 


polished lielit, 


VALUE IN MAGNIFICENT TV CABINETS 


ontem 


medium 


i : or dark shade Fitted with gold anodised 
toe speaker grille. (.R.T. aperture frame is 
se? tees detachable, supplied to suit any size tube 
ee oe to order NOTE SIZES 
4 Outside dim.: 34}in. hiah, 21 tin. wide, 21 hin 
. deep. Inside dim.: 18tin. wide, 191in. deep 
Size of tor: 22 2itin. Thickness jin 
a s 
<4 RICE £9 19 6 Carriage 15/- 
ie me. WITH FULL-LENGTH DOORS 
Eats veneered both sides, polished to match the 
cabinet and mounted with full-length 
piano hinges. £14/9/6. H.P. Terms arranged 
for any of a ove Ca'vinets 
TRAN ORS Five trequency ranges 1* Mes, 7.440 
NN GER ANIUM Sein on a . vw um we : Jy z teow 
applied 9 maker's orwine!l wood transit case 
DIODES LASKY’ ‘é PRICE 
All types in stock BRAND NEw £21119 6 
Grade | £9 is 
tirwie 2 £7 6 
SPEAKER FRET Carriage (7/6 extra ‘neluding 1Ql- "returnable 
eslection on tferking “er 
Plastic, tygan, cloth ASSEMBLED POWER PACK-OUTPUT »sTAGE 
* metal POR 8.1156 RECEIVER 
For see on H-2 © rene Compeete 
eith two valves. in metat case size 12 « 7 & Sole 
16 Carraae 5 
| al far above r ef with 6)'n. o.m 
epesker @5/5/- Carrinee 


MAYERS’ SURPLUS 
COMPONENT BARGAINS 


WIDE ANGLE 48 mm. 


LAne 0.0.1. trans., ferrua-cube core 
0-16 KV 25)- 
Seannl @ OCalletlow imp. line and frame 5/- 


Perror-cuhe eured 
and Line 
«Vv, RYO! 


Reaming Ooile 

Output Tren. 10-16 

wieting, Line Tren. 
b.@ Tperetes width and lnectty 
outer I Compl te with eireult 
diagren, the pair 

Frame Output Transformer 

Seanning Oulle low tap. line and 
tree 

Freue or line blocking ose. trans 
former 

Foow Magnets Perrot-dure 

P.M Foruw Magnets, tron 

Dror Kowal sere 

Wine Breesthing chokee 

Klectromaaneti: focus cull, with com- 
bined scan oolls 


STANDARD 35 mm 


Line Output Transiormer No B.4.T. 19/6 
lige thutpat Transformers 6-0 &V 
0.4.7. aod 6.4 +. winding Perros 
cube 19/6 


teaming colle, Low tmp. line and 


» Igrante 
or line Dileeking oscillator 


transformer 


Without V ne 

With Vernier 
Focus Uhals, Klertroemnagnetioc 
2) e/a Smwothing chokes 


MIN, CRYSTAL DIODES 
Hee type, Sire cule. each D6 

GEXA6 aul equivalent types, various 
‘wakes 3/6. 


C.R.T. MASKS 


it robber, complete with armour plate 
ties, Dostprost. hark & White. 10- 
Vinetie Maske. 4m, iis.. 7/6, De 
tance ue a” 

ol wat ere Lin 48/- 


LasKY'’s PRICE 296 Post ortre 


itis. MOULDED (IMPLOSION GUARDS 


76. Post extre 


CONDENSERS & RESISTORS 


Pull mange of tepee tn stock 


RIiSS RECEIVERS 


WOW AVAILABLE OW EASY TERMS 


LASKY'S 
(HARROW RD.) LTD 


MAI 


OR 


TWO ADDRESSES FOR 


Open all dav 


Sarurday 


ROAD, W.1. 


Be‘wren T.C.R. an | Goodee &:. 
MUSeum 2605 | 


Stns. | 


JERS T<) 


a 


PERSONAL CALLERS 
Ear'y clowng ) Thursday 


42 TOTTENHAM COURT, 370 HARROW ROAD, 
PADDINGTON, W.9. 


‘oO 


ite Pad‘ingren Ho mitat) 
SUNna neham 1979 7214. 


RRO W 
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MIDLAND sei agi co. 


nano sereraron occ eos cs tore | BUCLD ONE OF THESE RADIOS NOW 


with da { ting ‘ toe 0260 ¥. ACIDS 


inmotor wit : aru n., unused 17/6, 


per t ah 


PARMEKO TRANSFORMERS, 00/250 \ 
2-0 2 64v.at4a 


Mipeci " kel, unused 76, t 
HOOVER ROTARY TRANSFORMERS, midact type, input 12 
wet B66/310 ; : lia ht 20 oz 
xed 16/- 


ROSS ACHROMATS i 40 mom {/1.7, f 
1/2.4, 1/2.7 if sis siin., 4in. and 4 
reapect : 16 mt Ha 


6/7 e Build this exceptions! 
SELSYN TRANSMITTERS = tyme, gure oynch beautt £5 7 6 sensitive. twin - triede 9/ 
ey-1-28 0 v, 50 cycle slagh phase A.( eered cal of radio 
a ated e wired up, the rotation t Thisis the lowest possible price consist < 
vans t in a 100 per cent. follow in tl ent with high quality. Mo radio knowledge . 
other ) , upplied brand new with te whatever needed con be bailt by without aoy radio knowledse whatever 
po ' Value, (® ea ' price 26/-, anyone in 2-3 hours u ‘ ‘ Ha ackle 


HIGH-LOW IMMERSION HEATERS, °30.250 v. 2,000 watts, removabh ty Bl ad 
linnk f 1%in. long from 


require ; ra top termination co. 


with in ' 45/-, post pak! ' t ‘ 1 ao HT 


a ‘ ; ow 
INFRA-RED RECEIVERS TYPE 66/3167. A hand-held instru:usnt | Be funk) Deeey taste p s6 Sestes Deeee | oacden, B 


despeiching ‘ Many unsolicited 
dires ‘ yf infra red. consist " h . testimonials. Mr. Norton, of Oxted, writes 
the f ng et 1 fit tage invertor cell, ever “ t Vee ty y on the Medium waveband 
magnih { H pyle, require ZkYV. to 4} ’ i separate dations: 1 am very 
ma, Zin, dia., weigt oe j + ‘ plea . he set, which in well worth the 
approx 1 ‘ f riginal cost, 30 ~~ post i/f a 4 ate n mey Cost of all a. plans every- 
Wattal) Size Build thing down to last out and bolt, 40/6 
VENNER TIME SWITCHES, iM f tate voltage A.C. ma this long-range powert mideet NOW including post, packing, ete, or send 2 
10- an f or totds the sy . : op ; , | for priced parts list, testimonials, ete 
irs disconnect S ve 4 © 76 - : t A ‘ ete ra 
compensated ‘ ; COD Ali orders des- . ‘ rders despatched by 
s8 window in hings patched by return carefully packed elur Mai! Order Only 


lid, guara , (12 6ur price €0/-, post 
Many other bargains; send 34. with 8.A.£. for current lists. CONCORD ELECTRONICS (Dept. W.W.1) 
MIDLAND INSTRUMENT 00., MOORPOOL CIROLE, BIRMINGHAM, 17 37, Gueens Road, BRIGHTON, | 


Ye HAR 1308 


& : | [PO OVERSEAS BUYERS, LABORATORIES 
: TRANSFORMERS AND OTHER USERS. 
COILS LARGE OR SMALL QUANTITIES 7 | We invite your enquiries for all types of U.S.A. 
: CHOKES TRADE ENQUIRIES WELCOMED | surplus electronic equipment 


: SPECIALISTS IN : 
: FINE WIRE WINDINGS Bball ALTHAM RADIO COMPANY, 


MINIATURE TRANSFORMERS, PICK-UP . lal . a ” ancheste 
CLOCK AND INSTRUMENT COILS, ETC . Jersey House, Jersey Street, Manchester, 4. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO- -WINDS LTD. 


Telephone: Central 7834/5/6 


: NTRACTORS T 0., M.0.5., L.E.B., ETC | Largest stocks of Government surplus equipment 
: 123-6-7 PARCHMORE ROAD, THORNTON HEATH, SURREY : ' E 
; LIVING’ STONE 2261 EST. 1933 : i in Lurope 


418 BRIGHTON ROAD, SOUTH CROYDON, SURREY 


Telephone: CROydon 5148 


SPECIALISTS in BR.F. COILS 
PROTOTYPE, DEVELOPMENT & BULK WAVE-WINDING 
OF HIGH “@” COILS, COM PACKS, ETC 


Components and information concerning most published circuits in 
WIRELESS WORLD PRACTICAL WIRELESS RADIO CONSTRUCTOR 


Circuits and Drawings 7id or eaves’ 


FM BAND IZ 
* runéR *® converreR * 


DECEMBER, 1955 


RECEIVER RIiI32A covers 100-124 Mc/s 


with variable tuning. ideal for conversion 
to FM Complete with |! valves and 
circuit diagrarn Brand new condition. 


Requires external power supply. Regret 
owing to limited number these are only 
available for callers. Price 68/- 


RECEIVER 2573 (TRII96) superhet 
receiver with 465 kes iF.s. Complete 
with all valves—2-EF39, 1-EK32, 2-EF36, 

EBC33 BRAND NEW with full con- 
version data. Price 27/6, 


R.F. UNITS. ALL BRAND NEW and 


Wriretess Worip 


Best Buy at Britain’s 


R.C.A. AMPLIFIERS 


MODEL Mi—ii220 
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MARCONI! SIGNAL GENERATORS. 
Type TF3I90G. Brand new with spares, 
instruction manual and charts, Price €25. 
DU MONT OSCILLOSCOPES. Sin 
CRT, standard controls, 50 cycle main 
operation, A de luxe instrument suitable 
for laboratory use. Price €38. A few 
only Sylvania ‘scopes, as advertised pre 
viously, still available at £30. 

AVO “ALL DRY” BATTERY 
MINATOR—<government surplus For 
A.C. maing 200/250 volts, outpur 1.4 
volts ut 300 mA. and 65 volts at 10 mA 
Employs metal rectifiers and VS70 stabiliser 
Size Blin Sin Suitable for all 


ell. 


BOXED. RF24, 20-30 Mc/s, 12/6. RF2S, aye. 

“e personal portable type sets, full instruction 
apar os: os ern ae 50-65 Mc's., 29/6 and supphed New, in cartons and all tested 
c's prior co despatch. Price 396 

HIGH VOLTAGE POWER at my WO 
ex-U.S.A. Brand new. Input |5 volts A 
COMMUNICATIONS 3 RECRIVER output |,000 volts at 250 mA. Brand new, 
yang ray NeW a ese complete with two 1616 valves, double 
ition 155 , choke and pa moothing. €5 5/- 
with super slow-motion drive, €12/1/-~. *% Manutactured by Radio Corporation of America coed w. . 
oS oo mee antes Pw as new, — pane new a: unused. pty eeayene. 200-250 + ped + Fo 
sed models . output 12 watts at 5-7.5-15-600(). in. diam. rect reading | to 10; 
r ? \d Valve line up 2 of GLG, 4 of GJ7, 1 of GU4 hours in five scales. Indicates the time any 
*L and“ N ” MODELS. Cover trawler xT transformer for use en 190-250 “ Hts A.C A.C. mains operated apparatus has been 
and shipping bands. Excellent condition. apped vo .C. in une. tdeal for life vesting, process 
£17 19/6 All receivers supplied with % Grey crackled case, size 17 x 11 = Sin. timing, etc. BRAND NEW and BOXED 
FREE BOOKLET. Re-aligned and aerial- crRCcUIT 39 6 wach 
tested be‘ore despatch and gladly ¢e non- SUPPLIED. ONLY £9. 19. 6 
aveend ry callers cone _— — full (LESS VALVES, AS SHIPPED BY MAKERS) odo hag hens eves —r 
@taiis of power packs and receivers or instruments t = . u 
1/3 for booklet D/F Loops and Visual SET OF VALVES, NEW, BOXED, 5916 Mi Output Meter on All are full 
indicator Meters available wave bridge and brand n 
METER BARGAINS ERIE Hi-kK CERAMICONS, 1,000 pid 
A.C. MAINS POWER PACKS AND price | 48.A. chassis meg. Particularly suitable for 
OUTPUT STAGE. All our power oo be “we ohn out eireular 5e/0)| V.H.F, decoupling etc. Price 1016 dozen 
packs are guaranteed for 6 months. 500 Microamp DO. MIO Ga. ore. innien 0¥3 roe eAvY DUTY Ceventweere ar 
P M)-1-500 MicroA. D.C. M/C Qjin. fl. circ. (seated 100-0-100 V) Bh). ire-wound on rearaA Termer, me 
Type A. !n smart black metal case, size | Milliamp 0. M/C Bhin. flush cireutar ao) diam. 20W. |, ohms, 6/6 each. Col 
Bhin 4hin é6tin. less speaker, price 1 Milliamp. DC.M/O hin. desk typ Qh). | vern-type wire-wound 5,000 ohms, 2jin 
£410 5 Milllamp DO.“ Da flush aquare 76 diam 76 each 
1 Miliiamp De mi Ziin, &. cire. (blank scale) 106 | 
, 100 Milliamp. a i 2)in. flush circular 106 "TALS 
Type B. With built-in Sin. speaker in 150 Milliamp. Rly nee : x 
black metal case size I34in. * Shin. x I liom. wd Thermo. 2 + Gpalsetion ag 465 kc/s $.T.C. 200 ke/s. American G.E.C., 
Thin. Price €5/5/- a Ame yg ge. flush square 5). oo, Ol brand new and boxed at 10). 
mp c f a clreular proj 76 eac 
4 0-30 D.C. M/L Metal cased. Car ty . 1,000 k British ndard 
Type C. With an Gin. speaker in speci oo a a. pe 5 r cis din. pins, British standar 
ally desgned beautiful black crackie 13 volt —_ rt it ore i$ ~ F at) G.01% ot 59/6 each 
binet to match receiver, size Iitin. x go0 Volt AC. 4/1 2hin. Gush cires n 
1O4in. Gin A de Luxe job. Price 300 Volt DL, Mic an flush pote foe by MARCONI! INSTRUMENTS. te 
£610 x 
j Govt. Freq. range 170-240 Me's. Directly cali 
NOTE 10. REDUCTION WHEN GALVANOMETERS 79/6 braced dial 5 Mc/s crystal oscillator. Self-contained 
PURCHASING ANY OF THE ABOVE These are moving coil, permanent magnet 4in, Power pack for A.C. mains operation, Grey 
POWER PACKS WITH RECEIVER diam Unipivot instruments with knife edge Metal instrument case, size ISjin. x 10in, x 10in 
pointer and Jin. mirror scale. Extremely sensitive Complete with crystal and all valves, spare set of 


PYE LF. STRIPS. A 45 Mc's unit for London 
vision frequency. Easily modified for new stan- 
dard \.F. of 34-38 Mc's. Complete with | EASO 
and 6 EFSO valves. Circuit provided. BRAND 
NEW. 596 each 


COMMUNICATIONS RECEIVER 
ADMIRALTY TYPE 68.28 (PF ARCONI 
CR.100), Valve line up 2 AF. F.C. separate 
local Osc., 3 1.F.s, 2nd Det.. Output, B.F.O 
and rectifier Self contained power supply 
200250 voles A.C 50 c's. Variable selectivity 
| fileer). 6,000, 3,000, 1,200, 300 and 
Frequency coverage 60 kc’s to 
30 Mc's in six ranges, continuous except for 
gap between 420 co 500 ke/s Size I6in. 
1 lin. Weight 62ib. The set for the 
operator Thoroughly overhauled 
conditior complete with new 
valves ar air vested prior to despatch A 
real bargarn at only £30. 


t34gin 
serious 
in superb 


4 


MOVING core 
METERS by famous 
makers BRAND NEW 
and boxed. Size 4jin 

4hin Scale length 4in 
0-500 micro A D.C 
Resistance 200 ohms A 
beautifu strument as 
Nustrated, for only 796. 
0-1 milli A. D.C Resis- 
cance 100 ohms. As above, 


but has uncalibrated scale 
of 50 equal divisions. Price 
omy 75 


movement 50-0-50 microamps, approx. with 
amazingly low internal resistance of approx 
50 ohms., the actual value being marked on each 


meter individually Fitted with a movement 
clamping device which comes into operation when 
meter is lifted from bench These are all in 
leather carrying cases and packed in original 
maker's carton. BRAND NEW, and outstanding 
va.uve at 796 each 

TRANSMITTER TYPE 12. Frequency coverage 
1.2 to 17.5 Mes in four bands. M.O.,. Buffer 
P.A., 2 stage Modulator, built-in stabilised A.C 
mains power pack. P.A. Anode current meter 


M.C.W., C.W. and R.T operation V.F.O. or 
crystal controlled. Super “Table Topper “’ 
size 24in. * Nin. * I7hin. Weight 134lb Com- 


plete with ali valves ready for operation In 

first-class condition and tested before despatch 

with circuit and full instructions Only €20 
Can be demonstrated to callers 


HEAVY DUTY SLIDING RESISTORS’ 
250 watts 


rated to carry 25 amps., resistance 
4 ohms, metal stand, size 
9in 4in 6in. high. Price 


76 each BRAND NEW 


PLEASE ADD POSTAGE 
nee ‘ee ON ALL 


LONDON, 


valves, instrument case, size 1Shin. * 10in, « 10in 
Complete with crystal and all valves, spare set of 
valves, instruction manual, BRAND NEW IN 
ORIGINAL TRANSIT CASE, a real SNIP ac 
only €5 196. 

H.R. HEADPHONES. Consist of two high 
resistance earpieces with adjustable metal head- 
bands. Price, lew cord, 66 


EX-ADMIRALTY. Primary 250 v. 30 c/s 
Secondary 5-0-5 v 50-5 v, and 5-0-5 v., all 
at 5 amops., each winding This means, in 
effect that you can have 5, 10, 15, 20, 25, 
30 v. at 5 amps. or other possible combina- 
tions. Size 4jin 4tin bin. high. Weight 
12h. BRAND NEW. A very useful trans- 
former at only 196. 


£X-ADMIRALTY. Primary 239 v 
Secondary 620-550-375-0-375-550-420 v. (620 v 
at 200 mA., 550 v. at 250 mA). Two rectifier 
windings at Sv. amps. each. Total rating 278 vA 
Upright meg., weight 241b. BRAND NEW, 396 
HEAVY uT L.T. TRANSFORMERS 


50 cls 


Standard tapped primary. Type A, 30 v. 36 amp 
or Type B, 50 v. 16 amp. Size 6in Shin, * Bin 
high Weight 24ib BRAND NE not ex 


Govt. Suitable for soil heating, rectifiers, chargers 
etc., special offer, $$'~— each 
HOURS OF BUSINESS: 9 om4 om 
mate A LU p.m Opes all day Sasueten 

WAL wi 


CHARLES BRITAIN (Radio) Ltd. 


11 UPPER SAINT MARTIN'S LANE 


TEMple Bar 0545 


w.c.2. 


One Minute from Leicester Sq. Station (up Cranbourn St.) 


Wimeess Wortp 


CLYNE RADIO LTD. 


18, TOTTENHAM COURT ROAD, LONDON, W.1. 


MUSeum 5929/0095 
(50 yards only from Tottenham Court Road Tube 1 


Ail post orders please to-— 94.98 HAMPSTEAD ROAD, LONDON, 


EUSton $533/4/5. 


DecEemBeER, 1955 
etal 
eed 
THE T.S.L. ¥.M. TUNER! 
We can now supply this PM/VHF 
adaptor cither in kit form, or fully 
assembied, wired and tested. For full 


technical data and iiiustration see advt 
by Technical Suppliers Lid. on p. 123 
Our price for the ready-built unit which 
incorporates its own power supply is 


£13/15/~ only, tax paid, plus 5/-p. &p 
or HP. terms £4/13/- deposit plus 
& p. and 10 monthly payments of 
or the kit complete as specified 
£10/19/6 plus 3/6 0. & op. The booklet 
“F.M TUNER CONSTRUCTION’ 
(32 pages’ with full technical data and 


potni-to-point wiring diagrams. to- 
gether with our separately priced parts 
lis: is available at 2/6 post free 


Power pack kit for above if required 
~—@emeotete orice 15/- only. N.B. We 
are demorstrating this converter at 
lottesham Court Read 


N.B.—We can now supply combined 
model, with power pack compicte 
price is G/-. If a complete 
combined chassis, the price te the 
ius 2/- packing and pow 

KA FRINGE AREA MODEL | 
aren 


hensive stock aerials 
and converters by Acriaiite, Channel, 


ms. ML ene ats. 


This kit has been based on the 
by Data Publications, price 
/« pot free. With each booklet is 
enciosed our individualiy priced 
parts The conviruction and 
alignment of this tuner are no more 
thas 4 sormat medium 
wave tuner it te highly sensitive 
and free from drift. incorporates 4 
veives type GAMO and 2 specially 
graded G.E.C. Crystals The kit 
supolied inctudes drilled chassis with 
tuaias condenser, scale calibrated in 
megacycies, and aitractive bronze 
stove enamelied front piatc already 
mounted ‘as thu trated) fro:t p ate 
ze Ga.« «.. canner wre 7 0 


from Wrotham 
Pius 2/. wo. & 0. 


the Jason Moto 


manufactured by 
fi tox paid 


5/7i-. ourchase 


HAM COURT HOAD 

O.M. AERIALS. Indoor two-ctemem 
only. plus 2/- postage and packing 
¥.M, POWERS PACK KT w 
pack suitable for either of the above 
view for the complete kit te 37/6 only 


only Hin 4in 


Cascade Version”. 
seers the MK.11 version, Built on exactly the same chassis, 
kit complete inciu ding two vaives tyoe PCPRO ans POCB4 is 59/6, or a i val 
tyoe ECPE2 sad ECCB4 64/6. Both plus 2/ Set of 
‘ols only, 17/6 oost free. Aay one of these qogertere can be suppiied wired, 
assembled and tevte! at an additional cow of » 

<ros-over boxes. seraxial cable at 10d. per yard, 


The Teletron Band Ill Converter! 


Tue “TEL 
VERTER!!! 

This converter which ly built around ¢ 
valves type EFRO (2719: is for une ‘eit 
most 1 .4.F. ofS band | Tetevisi 
receivers. Comviete set of TELE TRC 
colts only, wita practical and theoretical 


RON” BAND Itt CON- 


wiring diagram 15/- post free, Chassis 
measuring Tin, « Bim. x thin. ready 
Grille! to specification, 3/9 olus %a. 


packing and pow. Alternatively con- 

struction details only with separate indi- 

vidually prices pore ist, 6d. post paid. 
lete kit ted” imatedh 


ad nos 
chassis suitable for either Mk.1 or Mk.ti 
This « 
kit is required for convertor and power pack with 
same a6 with two separate chassis, i.e. 73/6, 


hassis measures Jin. « Sin, « thin. and 


We can now offer to 
price for 


packing and pos. Mitt 
N.B.—We carry comopre- 


Telerection, Maestrovex, ete., ete. State 


14.P. terms avaltable 


ADIOGRAM CHASSIS TYPE H4! 


INTRODUCING DULCI 

Incorporating the 
normal Longe. Medium 
and short wave bands, 


plus V.HLI (Pre- 
quency Modulated) 
67-101 mice. Latest 
mintature B.V.A 
valves ECC8S,ECHBI, 
EFs9. BABC 8O, 
ELSs4, EZ#0, EM&8O 
High O inductances 
used throughout — 


Ferrite rods, for Med- 
tum and Long Waves 
Overall diemensions 
Length t2in. Depth 
including knobs and 
spindies, iin. Height 
Jiin. Dial, which is 
multi-coloured on 
black background, has 


indicators for Tone-controt and Wave 

bends measures iiiin. x Siin. Magic Eye 

tuning, any P.M. speaker of 3 or 15 ohms 
may be used. Output 4 warts. Price is £26/10/-, tax paid or H.P. terms. £9 
denosit and 12 monthly payments of 32/~. Pocking and carriage charge 5 


iMusirated leaflet available on request 
THE GRADIENT F.M. TUNER FPMT4 


The jason F.M. Tuner Kit! 


« 4hin. » Thin. 

N.B, The standard model is at present operatint satisfactorily ap to 8D miles 

Our orice for the complete stardird kit is £5°15)- only | 
Fringe area model inciuding extra valve, coli, 

could be expected up to 150 miles from Wrotham!), i £715 

The Standard Mode! Tuner can be supplied ready built, 

and Blectronic Company at a price of 


ete, (results 
-, Sius2 6p. & o 
aligned, tested and 


THESE TUNERS ARE BEING DEMONSTRATED AT 18 TOTTEN. 


tyoe by Lumes, Grand new 11/6 cach 


Other types availabie 
can 


now supply complete kit far power 
P.M. toners or any other miler tyre 
or 52/6 for ready assembied unit. This 


pack is extremely small incorouratina valve rectifier tyoe 1X4 an! bulll on chassis 
« ihin. Optional extrs 


for power pack, Bulgin Octal Plu 


SUPER-OUALITY 6 VALVE 
RADIOORAM CHASSIS 


fiemited quantity by Britain's leading 


¥ manufacturers, 3} waveband, 
valve lineup, 6VOG), E740 
AS, bra, and EBC4i. Com 
quemaer ene A..F amolifier 


Gram. Employes » sects! 


tor ore-amoplificatior 

giass «(clei herteemtal tuning 
measuring tiin. « Siim, Chassis measure- 
144 is @ superior 
chassis te wh originally in « 


J al 

Just relew Com are the advan 

tages! Treble bass, AND middie con- 

wen! Por crystal or magnetic pickup 

A Main: 20)/250 +. Vaive line-wo, 

svear. 69G7, metal 6OXSGT. Necative 
ee Shack. Bul 


theoretica! diagrams, at €4/$/- onty, 
ote 2/6 racking 044 post, or Instruc- 


Introducing intest =F 
Of advanced design. employing new 
technique *Tuned resonator R.F 
Stage. *Ulira-stable co-axial oscillator 
*High sensitivity. *Gorter L.P.T's and 
discriminator 

This tuner is completely stable with no 
warm-up drift. Easy construct and 
allan. The ready-drilied chasis not only 
inctudes dia! and drive assembly com- 
plete, with tuning condenser, bul 
volume comrol ready muunted. Attract 
ively finished in hbronre, black and gold, 


M. Tuner 


dial ready calibrated in megacycies. 
From panel measures Stin. « Sin., dial 
Siin. x lain chassis Tain. * 44in. x 
ijin. Valve tine-up i 4-6AM6 of 


individually 
the last 


instruction booklet with 
the kit complete right down t 


equivaient. Iltustrated comprehensive 
priced component tit 1/6 post free. Or 
nut and bolt £6/19/6, pilus 2/6 P 


DENCO F.M. TUNER 


This highly successful kit is still available at inclusive 


price of £6/7/6, pius 2/¢ dP. This kit includes all components and the 

five valves required for the extra 1.P. Stage for fringe area reception. If required 

“Denco” dial and drive assembly ts available for the above at 9/- extra, Full 

constructional details 1/6 post free 

THE &.C. GRAM REPLACEMENT CHASSIS KIT 

To meet the very great demand for this type of receiver. we have produced this 

unit or Lone dium and Short Waves. Vaive line-up: 6OKS Frequency 

changer, 6K7, iF. Amplifier, 6Q7 ist Audio Detector and A.V.C. 6V6 Output, 
6X5 Full-wave rectifier. For A.C. mains 


200/250 volts. 4 watts output. Excelien 


quailty, High sensitivity. Pr » for 
gram. Attractive iliuminated bieck. red. 
green and gold dial for borivontal 
tuning Four controis are Tuning 
L/M/S. Gram. Vol./on/off. Tone (vari 
able). Chassiv sive: 134 im. Séin. 
2iin. Dial sive: 10in. x 441m. Assembly is 
simplified by the use of a j-waveband 
coll pack, and pre-aligned 465 Ke/s. 1.F 
transformers— high-@rade drop-through 
half-shrouded Mains Transformer. with 
voltage adyuster panel. This chassis can 
easily be assembled in one evening 


Iustrated pamphlet with full assembly 
instructions, practical and theoretical 


wirtna diagrams and Wemised price list, 1/6 post free. The main items for this 


receiver can be supplied separately. as under. Drilled chassis, complete with 
valve -hoiders, A/E panel, P/U panel, tuning condenser and ready-assembied dial 
and drive at 39/6. 3-waveband coll pack with gram position. 39/6, tax paid. Pair 
of 465 K 1} Transformers, 9/6 pair. Half shrouded drop-through Mains 
Transformer, 22/6. The total cost of ALL items purchased separately is nearty 
£10, but we shall be pleased to supnly all the required components right down to 


the last nut and bolt at « special inclusive price of £8/8/-. plus 2/6 peckine and 


postage. A set of four small brown and cream enera ved knobs to suit is available 
at 1/2 each knot This chassis ¢ a professional job in every respect and can be 
seen and heard a1 our premises. This chassis can also be supplied, ready 
assembled in very limited quantities at £9/19/6, pius */- carriage and packing 
DULCI RADIO/RADIOGRAM CHASSIS. Compictely assembled. Type F3 
5 waveband, 5 valve, 4 watts outout, wide range tone control. Price £1 3/18/3 


or €4/13/3 depostt and 12 monthly payments of 17/ 
TYPE F.3. PUSH-PULL. | wave-band. 7 6 Wetts push-rull ovrput 
Senarete base and treble controls, Price £17/17/- or £5/19/- deposit and 12 
monthly payments of 21/10. Both chassis. plus 5/- p Both chassis 
incornorate Ferrite Rod Aerials and latest type miniature B.V.A. valves 
iNustrated leaftet availabie 


alve 


am cost eo. Our orice ts 
412/196 only, tax paid, otus ©). oncking 
and carriage. We will etadty a at 


postage onder Ci. 


@ Piease add 


Monday to Friday. 


C.0.D. or Cash with order. C.0.D. charge extra—open 9 a.m. to 6 9.m. 
Sorry. but we close at 1.0 p.m. on Saturday. 


DecemBer, 1955 
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THE “ECONOMY FOUR” 
A ihree-vaive plus metal rectifier receiver. 
210/250 ¥ Medium and Long 
can supply all rewuired compo- 
nents right down to tve last aut and bolt. 
Valve line-ur OK? 6/7 and 6V4, Chassis 
ready drilled —¢ ahinet sive | 2in. lone by 6in 
high by ‘in. deep-—C hotee of ivory or brown 
Bakciltte, or wooden, walnut finish cabinet, 
Complete instruction booklet with practical 
and theoretical diagrams Each component 
brand new and tested prior to packing. Our 
price £5/10/- completeo—Remember this set 
is being demonsirated at our shop premises ! 
We proudly claim that our fully iMustrated 
Instruction booklet is the must comprehensive available for this tyre of + yey 
— Bovklet available at 1@ post free. This is allowed if kit is purchased ta 


Picase © packing and carriage for complete Kit. 


18.7. KIT 


[ES 


— 
~~ 
- 
— 
- 
~ 
“a 


THE B.C, RAMBLER ALL-ORY 
Pull 


THE “SUPERIOR” FOUR KI. Our 
new four-vaive receiver. A.C. maina, 
200/250 v. M. and Long waves. As 
with our very successful “ 

Four” all required o Sern 


Sin. 

to J4in. at top. Sloping front. 
Very attractively finished in tight 
wainut and peach Each component 
brand new and tested prior to pack- 
ina. Complete instruction bhookiet 


2 

2 and carriage. If preferred, we can 
supply Cabinet Assernbly only, com- 
prising Cabinet and bracket wave- 
change switch, dial. 
pulleys. drive sptndie. drive spring and 
knebs, at 4$/-. plus 2/6 packing and 
carriage. N.B,—Our kits are even sup- 
Plied with sufficient solder for the job 


PORTABLE &IT 

assembly details with practical and 
theoretical diagrams can be supplied at 1.6 
post free. This is « truly professional 4-valve 
superhet—all dry-——fur medium and tong 
waves. A cream plastic top panel, with dial 
engraved in red and arcen, adds to the very 
imposing appearance of this model which ts 
housed in an atiractive cream and grey 
leatheretic covered attache case type cabinet; 
measuring only in. ~« Tin. « Sdin. Weight 
less batteries 44¢1b.. with batteries 44ib. This 
sect really has everything ! Built-in frame 
acrial. high quality. extremely sensitive, and 
very adequate volume from the Sin. speaker 
Vaive line-up 5V4, IRS, 184, 1T4. Also the 
required components, exactly as specified, 
includina cabinet. can be supplied from 
stock at the special inctusive price of £7/7/- 
jus 2% p. and p. (less hatiertes). Uses Ever- 
cady ©) v. HT. type Bi26 at 9/3. Also 

LT. iS v. A.D. 35 at 114, 
RAMBLER MAINS UNIT | At ‘ast we are able to offer our special mains units 
kit for using our peputar all-cry ambler™ on AL, ate, Comeige SS. ae 
assembled fits snugly imo battery commperwsnnt. can be supplied at 


SOLLARO BCI PL. AVER ! Just re- 


The &.6.P. ONE-VALVE BATTERY ased. Fawn 
RECEIVER KIT. Simpte one-vaive leathereie 
ali dry battery receiver for head- cow 


. casily built in one evening 
All required components inciuding 
headphones, can be sunpited at inclu- 
sive cost of 42/- plus 1/- p. and o 
Operated by Ever-Rendy Bii4 tyne 
battery evaiiabic at 7/9. Full assembly 


corporating 
very tatest 
Cottaro 3- 


N.B. Al our T.A.F, Kit clreuits now include swecially wound Denco “Maxi-Q” 
colts on polystyrene formers, improved performance | Price remains the same. 


SURPLUS BARGAINS! 
METERS 


F.S.D. Size T Price 

$0 microamp D.C. 2in M.C Ps 60886 Ge secece eos $u/ 

$0 microamp D.C. 2tin M.C. FR. errr ‘ ¢'- 
$0 microamp D.C. 3¢in M.C. F.R. (Tropicalised) I. 

100 miroamp DC. 2¢in M.C. P.R. {- 
200 microamp DC. 2in M.C. FR. <Feeptesine® 

$00 microamp DC. 2in M.C. PR. 

1 mA. DC. 2in M.C. nh shes 60 cobecesoeensee 

ImA D.C, Jin MC. P. Sa. 

1 mA DC. 2hin M.C. PR 

1 mA DC. 2bin uc Desk Type 

5 mA D.C. 2in. McC, F. Sa.... 

50 mA D.C. lin M.C. FP. Sq... 

150 mA D.C. 2in M.cC, FP. Sa... 

5 amp R.F. Zin Thermo F. Sq... 

1 amp RF. tin MC 4 2 

20-0-20 arp D.C. lin MC. PF. Sa 

150 amp A.C. 4in M.t R.P. 

i amp R.F. 2hin Thermo &.P........ 

3 amp. R.F. 2in Thermo F. Sa. 

5 amp. D.C. lin M.cC. F. Sa. 

6 amp. R.F. 2hin M.C Thermo 

w amp D.C. lin RP. ¢ epee shunt) 

25 ame D.C. 2hin M.1 ss d peas ods oo oe bbséeese 

30 amp D.C. hin M.t PR. 

1S wot A.C. 2hin Mt Bisse 

Ww volt, (5 mA.) D.C. 2in M.A F. Sa. 

1$-0-15 vou D.C. 2+in M.¢ Polissecevesoveseve 

Ww) volt A.C. ltin MA PR Ms) 
SPECIAL. U.S.A, Oi mA. 24in. taken from equipment but ‘perfect. 22/6 each 

P. = Round Protection. M.C. = Muving Colt. Thermo = Thermo-coupied, 

Ff. Sa Flush Square. F.R. & Plush Round. M1. &— Movine tron 

METER RECTIFIERS, | mA by G.E.C.. at 8/6, also 4 mA. by G.E.C. at 8/6, 
ane, TRANSFORMER BAR- HIRE PURCHASE 

3AINS Limited quantities, Manu- 
facturers’ Surplus $59-9-449 8 mA We are pleased to arnounce advan 
63. 3a..4$¥ Hall shrouded, w.up- |] ‘aeeeus hire curchase facilities on 
thivushs. 14/6 onty, pus tf P. & P. any single ‘tem over £5. Ask tor 
110/210/240 ¥. input. 5504-550, 120 Cetails. ey what you are 
mA. 63 ¥.6A.63¥.15A,.5¢ 5A. || ierested in, We regret we cannot 
wopicalised drop-through 2/- extend this tacttty to kits. 
only, pilus 2/6 P. & P 110/210/240 ¥. tee 


«yy, | REISSA RECEIVERS auaraniced ser 


put, 250-)-250 120 mA., 6.3 4. 4A. 

> Uertat mounsin 1/- plus 2/- | Yigeable in original packine cases 
Pp rs p M0 input ing. 21 /- pi mA. | £7/19/6. Fully assembled Power Pack 
6.5 ¥. 4A..4¥.2A. Tropicalised drop- | 24 Output stage, to pus siraight into 
throush type. 9/6 only. plus 1/6 P. & P. | REISS for A.C, 200/750 volts at 79/6 
Input 110/230 ¥. Auto load 230 v. 740] We have @ few brand new RIISSA at 
mA. 356-0-550 130 mA. Tapred Mament | C11/19/6, also in original oackina cases 
winding 6V.3A.. 159. 3A. 21.50. 6] ~Deduct 10/-  murchising either 
A., also 5 ¥. 2 A. Tropiculised drop- coostver toveiher wih power peck. Plus 
through type. 21/- plus 2/6 P. & P. 270- | 18! eacking and carrie 

0-270, 100 mia. 6.34. 5 a., 5 ¥. 2a., 200/ COIL PACKS. Manufacturers’ Surplus 
250 v. input universal 4 16/6. size. only 24in. » 24in. » bein 


deep. tron-cored, For L.M. an 


plus 1/6 P 
with gram. position. Switch has 2-inch 


RECEIVER TYPE 25/73. (The receiver 


section of TRI196). Suprtied complete pay pag nay RE ~ 
with full data for conversion to t-wave- ra APA My ae 

superhet receiver, Unit ts complete wit’ 

6 valves 2-EG§9, 2-EF 36, FK32 and | &?- RECTIFIERS. A newly manu- 


also tendard 1.F.7."s 465 Kes ey it sanee euere 12 mee 
Price 27/6 Hits 2/5 and 

TRII9G TRANSMITTER PORTION, 
We can also sumply the transmitter ror. 


NM Nee 


thon of the above receiver incorpurating P.W. bridge type 
valves, E132. EPSO, CVSO1. Tyne PW. brides tyre 
clay transformer. coms. swihtches. ete, 


CHARGER TRANSFORMERS. | 


Limited quantity at 12/6 onty. plus 2/6 14/6: 


P. and P 
NYLON DRIVE CORD 


1 a..99;: 26/24. 24. 


airora! 
25 yard reel myton drive cord Of | Weston, 2 in. moving coll meter, Mush square fiting ) 
woud n rect 2/9 exch These meters huve a luminous scale gradiaied 40. | 40 
CRYSTAL MIKE INSERTS. Brand 


new by Cosmocord. Price 7/6 cach only iso ! 
Post free oaly. plus 1/- P. & P. 


196 
; ww 
mput 230 ¥. 6/il* 
2elil+y.40..17%6 
METER SPECTAL |! We have « limited quantity of 
ft electrical thermometers. Grand by 


degrees centigrade. but the full-scale deflection ts 


changer 

detaiis available separately at 9d. Cream Anish 
plus jd. post Light weigh 
turn-over 

PS. ELECTROSTATIC LOUD. ores Bare 
SPEAKERS | A much-wanted need £13/5/- cash, 


in High Pidelity reproduction! Model 
75. Size 
Weight lhoz 


only iin, « Jin, «bin 


Lea) os 
onty, Capacity 800 pf . ane 


or 65/- 

post oes r 
and p. and 12 monthly payments of 18/7. 
Rt. 54. SPECIAL PURCHASE |— 
Limited quantity of this very latest type 
j-apeed Record Changer, but fitted with 
the latest Transcription “T™ ty 


D.C. voltver 100 mas. Tone frequency 
AC 


voltage, 60 volts max effective 
SO cycles, 440 volta. 

y 12/6. plus Ii- 9 and Pp 
Model LSH100. Size Sin. « 4in. + fin 
Capacity 1100 pf. Response identical 
to LSH7S. Weigh Shor, Price 20 -, 
plus I/- ©. and o. Fitting an elecire 
Stutle speaker to an ordinary toud- 


speaker system merely eniaiia the use fiers. Our price, while stocks last, is 
of two condensers and two resistors ppeittye only, plus S/- P Pr. 
These speakers have a high efficiency Terms €3/12/6 depos and 10 
in the ranee of —_ 20,00) evetes. inomahy puymums of 16/- 

and are a quem teow M.. hieh quality ~~9y 

recordings. and 1 V. sound! Fach B52, MONARCH. The 

sneaker is supplied with full technical latest cream mixer Aute- 


and wiring changer. ¢ 


data, response ve, t 
diagram e ~~ crystal pick-wo. Complete in original 
urer's cartons, fully guaran- 

VALVES teed. Price only £7/19/6, Buy now | 

We have perhaps the most up-to-date ty at this price strictly 

valve stocks in the trade. A sam will ited. | 

bring commicte list but the following tsa! TanL_LeGe a we 

selection only of brand new imported fgciurer’s Surplus | Handsome dark 


valve types. fully guaranteed eee) walnut finish. Size [6¢im. « Ladin. & 


Tax Paid ii4in. thigh. Motor-hoard already cut 
BABCRO DAPO61046 PYRO 10/6 for latest type 6.5.8. Monarch Auto- 
10/- DF 106 PYHI 10/~ changer. Provision at side for amplifier 
BAF42 10/- DK9O2 106 controta, Price 79-4 plus Ss) Pa P 
Be4I 716 DOK 106 tam: Elliptical 
Ee?! 7% DL*® We speaker for which wo can supply latest 
EBC4110/- or 9/6 per ROLA aw 21/6. 
EBPROTI/G set of four RECORD PLAVER CABINETS, 
ECCEI 9) FLAL 1046 Srectally made to house any tyre of 
PCCH2 9i~ Elma 116 sinwle record untt. Finished in dove grey 
ECCH: 9/~ EMBO 9. leatherette, Baseboard measures |4}in. 
BCOC# 1IS/- pys; 12/ itéin. Clearance above and below 
BCCH#S 10/. 6AT6 /~ board Jin. 45/- plus J/- P. & P. We can 
ECFS82 1$/- EZA0 8/16 6AU6 9/6 also supply equally attractive dove-grey 
ECH42116 EZ8O 8/6 6BA6 8/6 cabinet to house any standard auto- 
ecneiti PCPROIZG 6BE6 9/.| changer at O16 pilus 5) POP OW 
ec Tt , ; carry 
EFS! 10% peenetie ewe Bie curposes. A stamp will bring iusteated 
er ' 6X4 © | cabinet leaflets. 
ErKS PLA! 13/6 39W4 7146 REGAL A 
EF Re PLA2 10/6 SOBS§ 10/.) wet made 
EF KD PLAS 11% S0CS) 1M/-lLeabinet in 


tn addition we naturally have all usual | Medium col- 
surplus types available such as 6VOGT, | cured walnut 


etc. All in our valve price jist | veneer. Size 
294 « 144 © 

BRAND NEW CR. TUBES..By 294in. Uncut 
feading manufacturer 14K P4A motor-board 
Timed. Latest type i4in. rectangu- measures 254 


lar 6.3 ¥. feater. 12-14 Ky. in * t}tin. Re- 
original sealed cartons. Limited cord of tape 
quantity onty at £135/19/6. Pius storage aner- 
14/- packing. carriage and insur- ture slone 
ance side motor 


t 

ures Siin 
wide © ilin 
deep, Price 
£9/19/6 plus 10/- » 
and p. H.P. terme avattebte. 


DECCA LIGHTWHIGHI PiC KUPS 
Complete with eclther standard « v 
Crystal Cartridge insets. € Genpaone 4 
Res and Tracking instructions, 32/6 
plus 1/6 P. & P. 


COSI Ass 


sso 
SO 


18, Settee Court Road, 
London, W.1. 


12/6 cach 
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imevey! Co RADIO GOAK This Month's G2AK 


= 
: Bargains 

COMMUNICATION RECEIVER TYPE P.C.R.2. Made by 
Pye, Ltd., for the Armed Forces. 3 wavebands: 12-49 metres, THE (IDEAL POWER TRANSFORMER 

metres, 600-2,100 metres. Slow motion tuning dial. Brand FOR THE TABLE TOP RIG. 
new, tested before despatch. €710-, carr. 7/46, POWER PACK ‘ 
for same, A.C. mains, built as for R.1155 and R.1192A Rec eivers This Parmeko-made transformer has the following conservative 
44/10)-, carr. 7/6. See beiow ratings: Primary, 230 v. 50 c/s. Secondary, 625/550/375/0/375/550 

620 V. Rated at 275 VA. Ic will give 620 or 550 volts at 200 mA 


simultaneously vith 375 V. at 250 mA. All the H.T. you require 


R.1132A RECEIVERS. in perfece condition, 3/176, carr. 7/6 for R.F. and Mo ulator. Also 2-5 v. 3 A. windings for suitable rec- 

R.1155 RECEIVERS. Condition as new. Limited quantity only tifiers such as SRAGY, 5Z3, 83, 5U4, etc. Weight 24)lb. Size 62 x 

Fully tested before despaxch. £8/10)-, carr. 10)- 6} = Siin, hich. Worth at least £7. Our price €3 only. Carr. 
Paid. C.W.O. only, no C.0.D 

R.1155 AND A£.1172A POWER PACK AND OUTPUT STAGE. y eh 

Complete with speaker, built in attractive, polished Bin. extension b+ Fan te Mtoe we cannot accept orders for f 


| 
speaker cabinet. Ready to use for A.C. mains. This unit can be 
used for either receiver withoutalteration. €5/10)-, carr. 7/6. MINIATURE ROTARY TRANSFORMERS. 2 ¥ ~% 
” v rv , 70 mA icas. Only 4) x 2hin 
| MILE TWIN DON “8” TELEPHONE CABLE, £5 per mile; output 960/310 v. 30 mA., c-c.s. oF 
alee § mile Dicto, 28/*, plus 12/6 carriage por mile and 5)- per 4 salle overall. Only 17/6 each, or 30/- for 2. Post and packing |/6. 
| 


Suh ieee LEE FUSE HOLDERS. Type (/0H/376). New and un- 
4i per dozen, of 2+ ex 


Seer 
THIS MONTH'S SPECIAL. Power Units in biack metal 
case. With input and output sockets. For 200/260 v. 50 c. 
input. Output 200/250 v. 60/80 mA. Fully smoothed and 


WAVEMETER CLASS D. Frequency band covered: 1,900 ke's | fused. Also gives 3! v. .3 a. D.C. and 6.3 v. 3 a. A.C., fieced 

te 8,000 kes (158-37.5 m.) in cewo ranges, 19,000 ke/s-4,000 kc/s j | with 6x5 rectifier . 50 - @a., carr. paid 

and 4,000 kc/s-6,000 kc/s. in perfece working condition, 68/5)-, wine =< etna 

carriage paid STREAMLINED BUG KEYS by famous maker. Brand new in 
original cartons. List over £4. Our price only 45)-. 

20 WATT &.C.A. AMPLIFIER: For mike and Gram. A.C. mains ' RANSF MER F ™ ful 

200-250 v.; 2-616's in push-pull; input imped. 250 or 30 ohms; output |S ye a Be al eon .. = bw ¥ "he Useful co 

imped. 500-600/15/7.5 3 ohms. This model is undoubtedly one of the | 

finest amplifiers ever produced. Brand new and cested, limited quantity | XTAL HAND MICROPHONES. In silver hammer case with 

only. Our price only £16/10-, plus |0)- carriage polished grille, handle and 4ft. screened lead 21)- 

50 WATT AMPLIFIER, EX-GOVT. With 4-KT66's in paralleled Carriage paid on all orders over £! except where stated. Please 

pish-pull. Scandard 200-250 v. mains input, A.C. Output impedance i nclude small amount for orders under 

00) ohms line. For high imp. gram. and mike input. Bass boost control Please print your name end address. Ali Mail Orders to:—~ 


ficced. This excellent quality amplifier is housed in a strong meta! case 


and is ready for use. Terrific performance. Bargain value 25, carr. paid CHAS. H. YOUNG, G2AK 


oor oe CALIBRATOR BY MARCONI! INSTRUMENTS. 

NO. MK. 1. Brand new and unused, complete with set of 5 || Dept. 'w’ 102 HOLLOWAY HEAD, BIRMINGHAM |! 
spare Pen operation manual and aerial. Frequency rae! §2- | Phone: MIOLAND 3254 
90 Mc/s with 9 fixed frequencies: 52, 56, 60, 65, 70, 75, 78, and 
9 Mc's " Aenean es sore 10/4. Our price £7/916, carr. 10/-. } All callers © 110 DALE END, BIRMINGHAM 4 
CRYSTAL CALIBRATOR BY MARCONI! INSTRUMENTS. } Phone: CENTRAL 1635 
NO. 6, MK. 11. Brand new and unused, complete with spare sec of | de il 


5 vaives and operating manual. Freq. range 170-240 Mc's. Accuracy = 
} part in 10,000. Our price £7/94, carr. 10)- 


RECEIVER TYPE 109. in good condition. Freq, range |.8-3.9 Mc/s Pp O L Y T i is N E 


and 3.9-6.5 Me's continuous. Designed to operate on 6 v. battery. 
Limiced quantity only, €4 7/4, carriage '0 


PHOTO-ELECTRIC MULTIPLIER CELLS, Type 931A. £2/10/-, INSULATORS, END CAPS, PLUGS, ETC. 


.p. i/-. Also 931A complete on chassis with multiplier network and 
32 valvehoiders, etc., €3/10)-, p.p. 2 


for 
MARCONI EX-GOVT. WAVEMETER TYPE W.i316. 
Coverage |55-23) Mes continuous. Complete with chart and cest AERIALS 
prods. As new, 65/196, carriage 8/6 ae e 
MSERS. 2 mid. 7.5 kv. work iS k T (Dubilier) . . ° 
Se cen, E> cach wove 8 Se ee We 7 Standard Articles or Special Mouldings 
AMERICAN ESPEY “ MODEL 100" ALL-PURPOSE TEST 


METER, 7 O.C. volt ranges, 3 v.-6.000 v. @ 20,000 and 1,000 ohms AMPLEX APPLIANCES (KENT) LTD. 


per volt. 7 D.C. current ranges, |2 amps.-300 microamps. 7 A.C 


voit ranges, 3 v. 6,000 v. ac |,000 ofms per vole. 3 resistance ranges 1? DARTMOUTH ROAD, HAYES, BROALEY, KENT 
0.4,000 ohms, 0-600,000 ohms, 0-40 meg. 50 microamps, 4in. scale (RAVensbourne 553! 
meter. in perfect working condition, vested before despatch All e 5 
port enquiries t 
Complete with chart, cest prods and batteries, €12, p.p. 36 “ f 
ANTEX LTD., 3 TOWER HILL, LONDON, €.C3 


BRAND NEW CERAMIC V HOLDERS: 613, 96 each; 832. 
6/6 each; 805, 5) each; 10, t each; B9A, 1/3 each; B4D, 6/6 each 


MASTER CONTACTOR MK.l, REF, 1OA/10994. 24 v., new and | THE “VESPA” TAPE DECK 
unused. 1046, p.p 

MODEL No, 721 
AMERICAN oan UNITS. Geed condition. €1, carriage paid aeumee a ———— 
* AVO ' MODAL 40, with leather carrying case. in good condition plus Gis PF. a& PF. and 6 
complete with bacterias, €11/10)-,p.p. 2/6 monthly payments of 34:6 
CASH €9/17/6 


VOLT-METEK, 0-i60v. for AC or D.C. with 6in mirrored scale 
Housed in portable wooden carrying case. In good condition. €2/10)-, MODEL No, 521 (assembled) 
pp. 2/6, 7/- DEP. pins 5/- P&P. 6 


monthly payments of 31/6. 


also available jo kit form af £€8.10)- and pcaee £8/17/6. 

respectively or on our easy terms 

en Model 681 Thin. = Liin. Sin. Reels 
~ Llin. Tin, Reels. High Impedance Record Replay haste 2,800 ohms at 

1K Gap 0004in. at 60 Ko's, 60 ¥. High Impedance Erase Head 10, Ghme at 56 K. Gap 


SELENIUM METAL RECTIFIERS BUILT TO SPECIFICATION. ALL 
TYPES AVAILABLE FULLY GUARANTEED. VERY GOOD DELIVERY 
COMPETITIVE PRICES. MAY WE QUOTE YOU! K3) AND xs 
SERIES STILL AVAILABLE FROM STOCK 


MANY OTHER LINES IN STOCK. YOUR ENQUIRIES 00asin. E Volts at $0K.80/00, Both head latest type, low capacit idea with 
INVITED TRADE SUPPLIED Ftc ny sits «i 8 are latest (ype ity mow 
2 speeds are vbtarnabdle “3 /in. and Thin. per see. Frequency Reponse at 3j in. per see. approx 
60/6,000 ¢.9.s. and at 7)in. per see. 30/12,000 e.p.s. A detachable handle is supplied for 


hand rewinding Mode! 721 panel is drilied for a rewind motor should the user wirh to St one 


15 LITTLE NEWPORT ST., LONDON, W.C.2. eh 


qeatens none ae speed, wi! hout fe 3 f~ flutter 
motor is witable tor 1° 260 vot 


ADJOINING LEICESTER SQUARE TUBE STATION ECO COMPOUNDS. "LTD. (Dept. WWw3 
GERrard 6794/1453 3, Cerbetts Passage, Rotherhithe New Road, London, 1 


DECEMBER, 1955 
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RADIO COMPONENT SPECIALISTS 207 WHITEHORSE Ro., west CROYDON 


CRT. ISOLATION TRANSFORMERS 


~. or for C x Tubes with aay 
Type A 


Hgee 


Low 


Ditto with maios ley sy Fpl cae 

Type B. Matus input 220 Multi 

Outoat 2, 4, 6.4, 73: 10 and 1h vats. nee toe 

which increase output volis by 26", 

This transformer is cuttoble tor all Cathode Ray "har Tubes 

With x4 Panel 21)- 

Type C. Low cipscity a ba for ase with 2 

volt Tubes with falling emi Input 220240 volis. 
24-2 3 volte ot 8 ampe. With tag Panel 

each 
solation Traust dually boxed, labelled 
and clearly marked with ‘whovens data. 


RESISTORS. Al! values. 10 ohms to 10 meg., t w., 44; 


+ w., G4.; i w., Bd; 2 w., D. 
HIGH STABILITY. § w.. 1%, Qi Preferred values 100 


ohms to 10 meg 


5 watt) WIRE-WOUND RESISTORS 

10 watt 25 ohms - 10,000 ohms { 

15 watt 4 
15,000 ohms---60,000 ohms, 5 w., 1/9; 10 w. 


WIRE-WOUND Ft a 
Pre-Set Mio. 
Kourled Gotiad 

All values 25 =~ . 36 


or TRANSFORMERS. aoe ~- my i; mA., Ditto 
taped primary, 4/9. Maltiratio, push pall “ae 
smal! pentode, 3/9. Miniature 384, ete., 3/9. 


LJ. CHOKES 15/10 H. 60/65 mA... Bie: 25/20 H. 100/120 
15 H. 120/180 mA. ;o8. 


mA., 11/6: 20 260 mA., 15/-. 
MAINS TRANS. 350-0-460, 4¥.46., 
6 ¥. tapped 4 v. 2 «., ditto ete., 21/-. 
MIDGET TRANS. 250-0-250 v. 60 mA. 6.3 9. 2 «., 12/6. 
HEATER TRANS. Tappet 200/260 v. 6.3 v. 14 amp., 7/6. 


COPPER PLATED AERIAL RODS. ¢ = 12in. push fitting 
2/6 doz., p. & p. 04. 
ALADDIN FORMERS and cores, tin, 64; Ua, 104 
re Dogg DRIVES. Bpicyolic ratio 6 : 1, 2/3. 
Midget Soldering Iron. 200/220 ¢. oo aoe 
AL TYANA TRIPLE 


PLE THREE. 

je bench stand. 19/6. 200/200 v. oh ht 
NEW SOLOW MIDGET IRON, 2 w., 22/-. 
MIKE TRANSF. Ratio 60:1, 3/9 o., sew and boxed 
MAINS DROPPERS. 3~lijin Three y * eee Bamp 
750 ohms., 4/3, 2 amp., 1,000 ohms, 
LINE CORD. 3 amp., 60 ohms per foot, 2 amp., 100 ohms 
per foot, 2 way G4. per foot, t-way 74. toot. 
LOUDSPEAKERS P.M. 3 OMM. bin. 1 ja. 17, 
Goodmans Bilipties! 7 « 41 Sin, 1 jo 
6hin. Goodmans with trans. 2)/- essey 
3 chm. voice col’, 30/-. Sin. enersised 2.5 K. or 8 K. ohm. 
field, tapped output trans., 24/6: less trans., . 
| msg rg DIODE, GEC. 3/6 GEXS4, G/G Circuit 


HEADPHONES, 4,000 ohms. 15/6 pr. 

COPPER ENAMEL WIRE. jlb. 16 to 20 cwes., 2/-; @ 
to 28 a.we., 2/6: 0 to Wawe., 26. 

SWITCH CLEANER Fluid, squirt spout, 3/9 tin. 

TWIN GANG TUNING CONDENSERS. 0006 mid midget 
with trimmers 8/6; 976 pl. midget ices trimmers 
0006 Staodard size with trimmers and feet 9/-; less trim- 


mers 8/-: ditto, soiled, 2/6. 

RECORDING TAPE 
1,200ft. on standard fitting tf 
Plastic reels. Brand new anal 17/6 


VALVE HOLDERS, Pax. Int. Oct. 44, EFSO, BASO G4. 
BZA, CRT. 1/3. Eng. and Amer. > 7 and 8 pin, L-, 
Ore, 508, Oe 
BOA with cas, 


Sein. = iin. 2/- 
WAVECHANGE SWITCHES 
5 p. 4-way 2 water 


ALL WAVE RADIOGRAM CHASSIS 


THREE WAVEBANDS FIVE VALVES 
5. W. 16 m.--60 m LATEST MULLARD 
M. W. 200 m. $50. mn ech i 41, BROA 
L. W. 800 m2, Ez40 
12 month Guarantes, with 10in. P.M “Secaker A 
200/250 ¥. 4-way switch. BA i ER 
A.V. and Negative feedback. 42 watts. Chesnis 
13)in. « Shin. « Bhin. Giees ey 10 « 4hin., horizontal 
or vertios! available. ps, Four Knobs, 
Watout or Ivory, aligned -| calibrated. Chassis 
isolated mains. O15- Without 


Win. Speaker, £9/15/-. Carr Fw) a6 


RECOMMENDED FOR ABOVE CHASSIS 


Plessey 
Malti Speed 
Changer 


ti 
(Limited period) 


£8.19.6 


Brand new Plessey 3-speed Autochanger Mixer Unit 
HS 10 and lin. Records, Twin Hi-F) Xtal Head 
com Monn 2 stylus. Piays 4,000 records 


iprent” mountin Baseboard required 15) « i2iin 
Shin. Depth Bin. 


Super Quality. Post tree 
*MIXER TYPE MECHANISM 


| 


| 
| 


SUPERHET COIL PACK 27/6. Miniature size & 
2 > Rees. oo Rave ‘4 ed } « bin. High Q dust cored coils SHORT mrp. 
a» aoe. +3 ay, 4D . switching. Only 27'6 each with con- 
sethatiebatelt fo ad nection diagram ané cireuit 
NGRAVED. Rn —| or in. MM. TUNER KIT 27/6. EP. coll, Aerial Col 
Sen. i Cun . “ Foous " XA « Beal ~ 1. eeu Coll, two fg ® 1 Mes 
* Brillianee-On/O8," “* hl + w © SGeteme, ’ * Voip transformer and heater choke With cir- 
On-0f.” “Tone,” “Tuning.” “ " “ Bess."1 | | ealt and comesnes ' para for popular F.M. Tuner asing 
“ Wavechange,” “ Redio. Gram.” “ ML. Gram.” foor GAMG valves. Punched chase's and Dial 
“ Record-Play,” “ Brightness.” Ditto, not engraved, 1/- assembly 19/- 


BAND 3 T.V. CONVERTER KITS 


For London, Midland and Northern 
Transm 
Suitable ali T.V. makes, TAF. or 
Superhet. 


Ready wound coils, B.V.A. EFGO valves, all 
components, punched chassis, circuit diagram, 
wiring plans COMPLETE KIT tor mains 
operation 200-250 v. A.C. €3)/ 10). 


AS ABOVE less POWER PACK Requires 
200 v. 20 mA. H.T. 6.3 v. 6a. LT “ 
Mains Transformer to above Spec., 06, 


PUNCHED CHASSIS and WOUND COILS, 
component lise, cirewit diagram, wiring plans. 


only 19/6, Full Plans and Circuit details, 6d. 

Volume Controls 80 (3%, Coaxial 
Long Gua femi-air 

teed 1 year All. vai — a cet eee ite. die 
10,000 ohms 2 | A 

No bw. SPOw. DPSe, | Lome tox, 08 ya 

8- 4 49 j STANDARD 14 

EXT. SPKR. TYPE 3)- tio. Coaxial va. 


coamaay Puves He Sencar sone” 


sq o Sa 
th a® 
a. 

te, 30 "as 100 pt., 150 pt, 
1/6 800 pl. 750 vt., 
10 coloars, | 
MAING TASTER SORE VER, 5/6. 


'|VCR97 TESTED FULL PICTURE £2) 
WOLTIOORE SOLDER, 60/40, 18 « wa, 0, awe, 


eaves poous a etass. 
sz et we. TCC. Ltd 


RS 

FV ih ot te 

01 to fee V-; 28 : 3 
‘yee +. v6. 


1/350 1 600 
ise PAS ere oS 2 S of to 1 mid 


Ve Mich Con DRAWERS “10%, "600 v. 6 pt. to 


-~ U 
bitte 1° 
ot, 


a 


4 
, BO. 15 ot. of., 1/9. 815 pt. te 6,000 


wew CLSOVROLYveee, FAMOUS MAKES 
_ TUBULAR BULAR CAN TYPES 
j= me ” Ri- | B+ lejeoo = o¢ 
Bi *+an0o © 6 | 16 + 18/408 ¥, 
- | 16 + 16/000 9 + 16 + 94/960 wv 
92+ 90/380 + 
| GAN TYPES 92 + 92/400 ¥. 
Clipe .| 4+ 120/975 © 
/- | 16/00 9 60 + 100/406 
/§ | 72/300 9 i- | 100 + Q00/876 ¥ 
i | 60/250 + 6 
y 290/360 v A 1,000 + 1,000/6 ¥ 
| OrIa© 
aa? ad Base Type 512. 8/500 v. Bj; 1H/ROO © Oe 
SELECTION FROM OUR STOCKS 
All Boxed | oo 
a 
AL | dito | mom | fa dibs 
cro | on oe 
EBO1 186 6ke B09) pty 
8) | 16 6xKs ere 
6A 17% 6847 Ere 66 
GATS 184 Ll? | CBLae | BOL 
608 A648 évea «| HVR2A | OBFSS 
6aN7 av4 6x4 Uae Er8o 
787 ms | 6X5 ura ELA) 
ecu | epwe | Wax? | VPeo | i] 
le | 12me 
He | wl 
sola 
s al 
VOLTAGES. K4/25 2 ove 3: A 52 kV., Gi; KA/46, 
5.6 k¥., 6G; K3/50 4 kV., B; Eaiee 0 sv 1 . 
MAING ‘Tut ise ’ RM2, 100 mA., 4/9; 
120 mA, 6/9; RMA £50 v. tit wh . 
FULL WAVE SELENIUM & a, 6 
ori2s bi ones, 83. ga. bi?’ 46.17) ennans 
5 ' , 
wv. ise 4 omp., 21/- 


“4 ~ Ue 


and 18 « 16 » Sin., 166. 


We have no connection with any other firm Please address all Mail Orders correctly as below. 


RADIO COMPONENT SPECIALIST 


Tel. THO 1665, Buses 133 of 68 pass door 


48-hour posta! Service 


307 WHITEHORSE ROAD, WEST CROYDON 


OPEN ALL DAY—<Wed. 1 p.m.) [0-page lit SAL 
.&P.. 6d 


4! orders post free C.0.D. Service 1/6 
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SURPLUS STORES 
Exclusive 
Purchase!! 


a S.7.C. RECTIFIER 
SUPPLY UNIT No. 11 
TYPE ZB 10235 


Specification:—A.C. input 109-260 volts 
45-65 cycles. O.C. output 24 voits |! 
amps. and 130 volts 600 ma. very 
conservatively rated. LT. and H.T 
completely smoo’hed. Ali circuits fused = = 

Main ’ ' tal = , : = 

cabinet wo Wiuetreced,  Melght Bh. On. ST 

width tfc. 7hin., depth Ife. Ihin. Weight | 
200 Ibs 


These units were originally designed to 
supply LT. and H.T. power in conjunc- 
tion with Bay Power No. 3 to $.0.5,/T 
3 channel telephone system, but are ideal 


heavy duty LT. and H.7. supply units 

for the electronic industry, research @ NO TRANSFORMER NECESSARY @ FOR MAINS OR LOW VOLTAGSS. 

laboratorie chools, etc., ecc. Complete Rapid Heating Extreme Lichtaese—Tweaty model+—Bil sizes, 18". 316" La 61S 
» Dries, SCNOOS, , . 9/8 —Prices trom 19.6. Voltages trom 6/7 +. t> 230/60 + 

with. Instruction Book and circuit : « 

; led bread new at 8 fraction of the Have you tried our “ Pormeocit ” instruments or oar “ Permatip “ bite? (Tustrated below 
mig e They need ao miintenance ant lant indelaitely. Detais in ‘older 8.7.5 sent oo reques 

makers price Sele Mawuflar 


. LIGHT SOLDERING DEVELOPMENTS LTD., 
£17.10.0 ware 


rehouse 106, GEORGE STREET. (ROYDOS, SURREY Tei. CROvion 419 


SUUUUUUNNANan ea dststs ested tats SORLIRUELEE ACARI EOE abigiiplpidddiirtapaceaaals | 


THE WORLD'S GREATEST BOOKSHOP 


*> r+ FOR BOOKS + 4 
ALL YOUR 
Christmas Books 


Foyles have Depar*ments for Gramophone Records 
Starionery, hhandicraf’ Tools and Ma'erials, Musi 
Magazine Subscriptions, Lending Library 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (16 lines) $e Open 9-6 (Thurs. 9-7 


Nearest Station : Tottenham Court Riad 


if further technical details are required, Instruction Book will be F 
forwarded against « deposit of One Pound. Export enquiries are wel 
comed. We have a limited number of these units ready packed in 

Original transit cases at a small extra charge im 


169/171 Edgware Road, London, W.2. Tel.: PAD 785! 
125 Tottentam Court Roai, W.1. Tel.: EUS 4962 
All orders and encuiries to our Edgware Road branch, please. This is open 
all day Saturday 


SAMSON ’'Sc.]\te???><—=©“°_."—, 
H. WHITAKER G3SJ., 
SURPLUS STO COURT ROAD, NEWTON FERRERS, SOUTH DEVON 
O67. ABRIAL MASTS. B.A.F. Type 50. Complete kit consists of 9 tubular stee Prone: NEWTON FERRERS 320 (A.R.B. APPROVED) 
sections, Langth i, Dia 2 ol of vhiehete Top plate, Haee phate Cove and 
all Aitings Bupulied new & ~ eorrving twee. ides! for T.V, eertal enacts Preresion Cr) gtale of all types in a wide variety of baser « vering the plete range 
“ ’ LB/- earh, earr. @-. Wee Ww it nie oe engies All are made te .t oi o nnerances 
ions CAMLE TAPE | i) r tal nile drums. @7/10/-, carr. 107-, Com- aud Irequeney 4 ont can be gives ap te UaS Plata! el etrodes of guid 
Taamte bs atteee sl bop we eadel ' 1,000-,ard drwna, bea! telephone cable HIVE! a a uniam with wired ln anot welled eouteaet> are aval.bDie Certetl o 
and very usetu! the home aud ganie 12/6 per drum, p. al p. 6 y be ave: 7a ye od rut oF unto > oseilbatbon, lurhubig » complete range tor 
ARMY FIELO TELEPH 364. Tyee 15. beset od ing. Complete with hand L tor cite! «© with nm niper ature ont eb ent canoe wile Cerripmm tied tite 
eet awl bettertes, Hullixin strong uwtal cases. Suitable for larnae, building eee ome =O new force te eqpuloped with ap-trthe-minute production technique 
@ukshops, ete. 40/6, carr. 4 meth ts, X-ray ure t At 0 ensuring aovuracs “ te. Artivele! acting by etehing 
L OFFER BRARD NEW AMERICAN PANEL MOUNTING METERS ~ ot  ¢ sor tion awler ve re bug te et sb. hit the final 
Od vult AL. ren a iy a ifeo phen wos volt Cabibreted fer use au stee! paue.s wae 4 ory can be given of moe pee. Our reerive! eervice w atill 
Hine Yiin. * 8 re iin 18/6, p and p. 16 _ av dlable and in som: camer we are prepared to quute vor hewertre the frequency ot 
MI-ORADE. 80} < con een it Amertoa, 7 MPD, #8 ¢. 141, wha. Trent w on 
cal @-, p, and p. 16. MPI, eee DA whe, Trgeeal Ji, p. and p. 1/6 
8.1 2,000-4,000 MPI), 12s D4. whe @G. » eel o. 1 Heaes duty athling reste SPECIAL CFFER: 
tore. We have Lowtou’« lerwest eelertum Listed below area lew tepesr of our range - : 
6.4 vam Bh ammp. with gear cords 178 7.5 chin 4 anp. geared contrul 1B. 24 > ye. Ly A, sero teamperat irs oie e 4 ver } the range < Y 7 Seapade te 
. ‘ { " , € ' ° wijuetimer + hetter Ae ace shear 
obtn oa ip, > eaten 5 . pW i amt DA end, SA = * de Gver-ghhst ei-ctecds ere mounted, Basing lin pin agsced. Other a 
" enct —_s 
Wark ests. ADMI ALTE trreoka 8h, TrPEe a Gal. toeurperating very onder, £) exch 
fine | Gaivo "e te out! 40 « mete F242. 1 aderoar he > 
mabe } \. bh raers i +> 8 6B. 


METRO-VIOKE 2s wasrien ‘vour AE TERS. 8 volte AL. Dey 7 ry mat 
Pet 2hi-, 

Wasrinonouie navy burt CHARIERS. A.C. input 209-250 +. 0.0. outpat 
146 walte 6 auce, Slt i metal cabinets, of ¢ Mt. « 1M, Min. © 1. Bin, With 
aumeter Piae end eoeree switch Variable coutrol fuses, aud maine ewitch 


Fd verb woul | ESTOSCOI E ! $ 
PRDESE SIOUANT PIMPS. A hoary dnty turbine type pump driven direct T fb ST t R 

he a vues) edevcket (000-1, )000.P.1 Ijin. bore outlet lHreed new io maker's 4 

carton. R: 


47/4. 

laa. OOF 4 mo? GSta® my AL RDI Puch-in eleeve btnt, B/4 per hall gross 
a i PCIAL PRICK FOR LARGER QUANTITIES 

ai 3 SO-aitai “case “Lowest PRice } ad Super quality ex. Govt 
50 uhm, 100 wards, 50 100° verdes @1 carr. IM. 
Anatiog Of-r! First p ny oo ‘Poreies Market INATURS ACCUMULATORS 
mele by Willard Un. 4 ©. 0.2 ame Size Me the b, Weight Shon, Be. PF 
and o. &1. 46. iS amp. Size OF 1} jl. Wewht 45. 7/6. FP. and o. ot 
or eet of three Of ¥. and one 6 ¥ ool Soute er fl b. and p. 15. Brand oew 


For tugh end low 

tine Rarwes! - Ailed with ! 

BRAND New ax: aRur HYP) ORR MIS SYRIRAES. Complete with 1 needic, voltage (esting. Sterdard =a —<may 
WO. P. and p Gd. Extra nerdicn G4 Model’ range 100 850 volts A.C. 

or 0.0. Dual Wodel: renge 1/30 ana 100 uo 
voit A.C. or 0.0. 

Write or atcrestine ‘eaflet 1 OF 
APPLY POR (4 PACK ROOKLET POAT enen : 


ees «219/171 «~23Eigware Road, 
Lonion, W.2. Tel.: PAD 7as! 


125 Tottenham Court Road, W.1. 
Tel.; EUS 4982 


All orders and enquiries to our Edgware Road branch please. This is open al 
day Seturdey. 
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GOOD STOCKS — GOOD SERVICE — GOOD VALUE 


(Radio and Electrical Bargains) 


WAVEMETER Type W1310 
Continuous coverage of 155- 
230 Mc/s. Complete with 
valves, chart and test prods. 


Input 230 v. SO cycles. In 
original crates. 
As NEW £3.19.6 Crg. 8/6. 


AN API U.S.A. ALTIMETER 
Includes Receiver, R.F. Transmitter and A.F. Amplifier. 
Complete with 14 valves and a host of useful components. 
In original cartons, Price with 12 volt Dynamotor 59/6. 
Price less motor 29/6. 


U.S.A. DYNAMOTOR ROTARY TRANSFORMER. 
D.C. Input 12 volts. D.C, Output 285 volts .075 amps. 
Unused 30)-, 


SOLAR ELECTROLYTICS Ex-Units. 
8 x 8 mfd. 350 v. wkg. 20 mfd, 150 v. wkg. Ali can 1/6. Six for 
6/6. 250 mfd. 12 v. working, T.C.C. Electrolytics, Bakelite 
case, 1/3. 8 mfd. 450 v. working Electrolytics, Tom Thumb 
type 1/6. Sprague 8 x 8 mfd. 478. working, 2/-, brand new, 


LANE 

2-Speed Tape 

Deck Mk. VI. 
% Twin track recording. 
* Three high grads motors. 
% instantaneous braking. 
& Single knob control. 
*% Speed change key. 
*% Takes up to | 200 ft. reels. 
% With instruction book. 


ish Standard Cpeiieion 
ag Guaranteed NEW 


and 


Crg. & insurance 12/6 


U.S.A. INDICATOR UNIT 
Type BC919A 
Complete with C/R tube 3 BPI, 
shield and holder. 7 valves. 
(2) 6H6GT. (1) 6X5GT. 
(1) 2X2. (1) 6G6.(2)6SN7GT, 
IN ORIGINAL CARTONS. 
Price £2.19.6, 
Loose stored 47/6. 


U.S. DINGHY TRANSMITTERS. 
Self-contained hand generator supplies power to the 2-valve 
transmitter. Operates on metres. Complete with 
valves 12A6, 12SC7. Neon indicator, test bulb, copper 
aerial with winding attachment, straps, etc., also full in- 
structions for use. As NEW 30)-. Used 20)-. 


CONTACTOR TIME SWITCHES 
In soundproof cases. Clockwork movement. 
per second, 9/6, 


TRANSMITTER-RECEIVER 
RT-34/APS-13, 17 valves, including 5-66 1-VRI05, 9-6AG5, 
2-D!. Brand new American equipment in original cartons 
with instruction manual complete with dynamoter, 79/6. 


2 impulses 


i 


POCKET VOLTMETER M.C. 


2 ranges. 0-250 v. and 0-15 v. D.C., Fe 
button. M.l|, change voltmeter 0- 
A.C. At 12/6 each. 


MIDGET NEONS 
75 v. striking. Complete with resistance 
and mounting bracket, 1/3. 


RELAYS 
(American manufacture) | 
break | change-over 1,000 
ohm coil. Complete with 
mounting bracket, 4/6. 


PLUG AND SOCKET 
American Miniature — plug and 
socket, black crackle finish, 3/9. 


HAND GENERATORS 
(American) Generates 28 v. AMPS. 
and 300 amps. .040, 12/6, 


175 


CRYSTAL SET KIT 
Comprising variable condenser with pointer tuning knob, 
3 air cored coils for home and foreign stations, y bene 
condenser, germanium diode, connecting wire, crocodile 
clips and wiri ns ¢ diagram. Nice present for a boy, 10/6. 
Set ready wire yoy plate (no case), 12/6, 


DINGHY AERIALS 


100 yards woven 3 wire on free 
running reels. Complete with winding 
handle and locking mechanism, 5/-. 


HEADPHONES 
L.R. Armature headphones, very sensitive, 


10/6. 
YC 
REVOLUTION COUNTERS 


With miniature drive motors. Will work off A.C, Mains 
with suitable resistance, 6/6. 


TRANSFORMERS 


E.M.|. Pick-up matching transformers 
(potted) for low resistance pick-ups. 
Large: 3in. dia, x 24in. deep, 4/6. Small: 
2in. dia. x 2hin. deep, 3/9. 

American B.C. 28 volt bulb and holder, 
1/3. 


P 


SWITCH BOXES 
With toggle switch, press button switch, junction box and 
wire wound resistance, 2/6, 


MATCHING TRANSFORMER 
For low resistance headphones, 1/9. 


WANTED: Communication Receivers, Television. Re- 
ceivers, Tape Recorders, Test Equipment, etc. 


Carriage extra on all items unless quoted. 
BARGAINS FOR CALLERS—-Receivers, amplifiers, power packs, meters, etc. 


9 NEWPORT PLACE . 


A. G. HAYNES (Radio) 


LEICESTER SQUARE 


LONDON, W.C.2 . Tel, GER. 2613 


—_— 


150 Wire WORLD DecemBer, 195 


INDICATOR onir ay J A. 1 . ¢ TV oF oscilloscope conver . 
ston, Comple one? ¢ R. Tube we and MI reen, 12-BF60, . 
VERO (hoe ; ‘ wt cat slow tion drive ° 
ete Hires 0 6 ‘ arriag® - 
AN/APG-14 TRANSMITTER RECEIVER al freque : ; : HAN N E y OF BA | Hi 
freq. 00 m . ‘va and 6-646 valve Rotary tras . 
former (ing 2 fea ‘ et Can be erte . ° 
mercial TY TY ariaate louse pact chassis with ble - OSRAM 912 2/4 ‘ KS/-: PARTRIDGE 
oracle +ase Bread new is origina! cartons These unite are flere without . . vy re 44 Chok 9'6 
2-20741 end (x " o hh as r the al et oe nver 769 . . ‘ ching chaves . w 4 
a the ve 57'6 « « > «|, 21 } 32 ‘ - 
INVRA-RED RECEIVER BK. UT) (ZARS1I9). Known a+ “ Tal These - 4 3/3 wy. 167: | 23/3: Ts aie 
are connie | : . ene are } od with the : 46 ; : ‘26 2/6; L106 46 
Leststoorns - ; wie, with pre but . 16 nk 26 46 ‘ 6/6; « 4 
ewite wind ieathe ‘ a leat ue. Price 30 : a-.M , 
2/6 pout 
BATTERY OSCILLATOR Kv. o at Freq. reng . “a £21 
hn te 36 mele * Outs *e CW oF PRI - MULLARD 61 376 CA sore, 45 
witeine two LI fied tw gang “ epee wo toggle «ew t 38 sary 45 > oA 
ote with the « i « modulay ate to a uset e. oer 146 a6 4 " ‘ 43: WA 23.3 z 
sae, ot " ' with unit. Componente req 13/1) J 13/11 ; at 346 . 4 Kule ; s 
an Pr a ‘ See Ma witch. 3/0: Pus r.4 
ag ACCUMULATORS ' ‘ Bra 6; M 6 26 j 4 
hew $4 piu « . packing >a 4 te + iow 1 ‘ 
. Pye — M 1414 
.. - 2s wine nest WILLIAMSON AMPLIFIER . 
Hane 18 voit 1/6 each plus 2 , DER ‘ ‘ 
ene 18 vot 10/8 cach plue 1/9 | ro a DENCO FM. FEEDES i ag A. 6 _ uy 7] i 
METERS. © « tien ew oxed, Prive . _ 
12/6 each : king . 
2 - oo COILPACKS i {. 92/4 
SPECIAL OFFER OF POTENTIOMETERS 49.8 “ 48 M. 40 fat 0 nF, 40 ' 4 
‘ wit « L/6 eact i2/6 ‘ 10 5 20 438 We “ . 
} 6 eact 
ia ae 126 WIDE ANGLE “ NENTS , « 5O/-; ¢ . b 
' L¢ 16 . L¢ 40/-; I 21 386 5] 
be a soe ' 21 ‘ 0/-; OF 15 
; 2 ar 6 post | UA EN 4 ; 51/6 etn Mag . 
some = 41/2; ¥ 4 4), 3) vA A 7/6 ee VA/FM 
PACEARD RELI PRE AMPLIFIERS with 6817 end 2607 ve ?] WA 42 16 
tablget re t iget plug and socket bre SUNDRIES ew . 4 Ko.2 
new to i i126 ny 3 " uTO 
MASTER CONTACTOR TYPE 2 k work ement. Gives t is. ; a" 
impulses per rf apd-proot ca. Idea < - ao f ay 
raete , 96 6 post and packing 
AMO ‘woToR UNtTs. 7 al eter movement 
‘ AC, o es mator ‘ £3 
Ha a, ot i 10/6 each 
BLOCK CONDENSERS AMERICAN td 1) DO. whe. 5 
DA wke.. 6/6 LS DA ka Knglieh 308 . » 
each plus o 6/6 ea 6 post 4 mid 
DA wkg 46 
MiLaMEy FkaNevokstens, “1.0 AL, Hecondary 6.3 ¥. 66. 4 77 LOWER BRISTOL ROAD, BATH 
a. 2 . ‘ 6 6 post 
SPEAKER OUTPUT FRARSPOOMERS i type suitable for 6Ve Te! 3811 
Price 4.6 a st paid 
SMOOTHING CHOKES 00. Price 66 post 
rREsET POTENTIONETERS ‘Ko. 100kO ka 20K PPTTTITITITITIIITIITITTTILI TLL 
meg 6 Lb 
YakunY ‘swine HES erik get type with 2pim. opis 
1/6 ——-—-- _ 
rush BUTTON swit ues. DPS amp., 260 ¥. Hold-on safety ewitel — _ . 
pois rental ’ f 
VeRD Ri ROOT bi COUNTERS rive coupler. Brand new os Wico K | T 
TELCOTHENE TWIN FEEDER K200., B/6 per eu yards rap gong 34 FN 
OO-AXIAL CABLE 74. per yard ards, § VALVE VOLT-OHM 
' poe ' 
| ei Ss a1 er Brand new and he DA e T t g 
pt age MIDGET. TYPE OVese ¢. Brand new and boxed ot 1/6 33 RANGES 
WAND GENERATOR POWER SUPPLY UNIT No. 7 (ZA17671), with haod genere 7 volts ranges 0.0!1 v. to 1C00 v 
tor aml ‘ ae & Wind generator of ae ardina f 
. C A.C., R.M.S. 5 
hand -opeors . “ give euffiete rrent toa D : , " J 
mentors ' , ‘ xR fin.) with workit ohms ranges 0.54) to SOOM‘), 7 
etructi . : . . 4 ; - 6 carriages ' 
VALVE HOLDERS . sl at 1/8 each, 18/- dozen. Cera . Db ranges 20Db to 61Db 
1/8 enact v t ‘ BGA (anti-microphon Noval at 7/6 
. eramic J us - a/6 BOA Ceramic with ser we 18 KIT £19. W.O.. or C.0.D 
each 
“ GRIMES " LANDING LAMP bulb and motor far deflect WIRED £26 
beam. Hire > 76 post « acking 
FOR THE &-METRE FANS. &-METRE TX TANK TUNERS. Consisting butte Write f ‘ Export Enquirie 
fly tuning at Hi.T. choke and ting base. Fire 
hew att | 6 
WAL HRs, ire! af 5 tach, dona. o0 Red Brivanin cach 06 WHARTON INSTRUMENT COMPANY 
GERMANIUM CRYSTAL DIODES i 1/6 each, 13/6 dow 4 1081 FINCHLEY ROAD, LONDON, W.W.11 MEADWA 4 
CO6- 18/- dows 
ow RESIST ANC E Evurini RS “4 + oir WITH HEADBAND eV 
IDG? CARBON MIKE INSERTS » ire # and boxnd at 1 
each 5 
TANNOY POWER MICROPHONE INSET Tele - and vA 
Breve i 26 ‘ ‘ ‘ar —— 

y * . 
con BL TYPE a. at B/- eset id. 2.5 WV, wh A. «. SOLENOID TYPE SB. 
at t 7 td kv. whe. at 3 ea 

1 ot 7 wk. at G4. cach - 
AMERICAN srkAbuE METAL TUBULAR WIRE-ENDED |] mid. 950 vy. wk; Continuous 2.3/8 Ib. at 1 
OONDENSERS « 5 | ‘ . 
SLBOTEO! YT CONDENSERS ¥ current stock 0 mid. 600 +. whe instantancous t 6 ibs 
2/6 wat 10 ‘ 2/6 cach 10/-. Please « 

post 

tg mid. 276 9 1/6 on 

LF TRANSFORMERS ' " jin, at 8/9 per pair 100 PRODUCTION 
VITREOUS RESISTORS we a 26 on ” 7 

watt ot 26 6 25 i ve INSPECTION 

quired n 6 


PLEASE WRITE NAME AND ADORESS IN BLOCK LETTERS 


C. MARKS «a Co. (Newport. Mon.) Ltd. 


Smaller Sizes Available 
Also Transformers to 


6KVA 3 Ph 


90 COMMERCIAL ST., BEWPORT. MON R A WEBBER - 
Also at 25 Wyndham Medes. Cardiff 18 wih : a KINGSWOOD, BRIST " EID. 


All ma wdert and « s to Newport branch please 


DECEMBER, 1955 Wiretess Wor_p 151 


y- REERER EE ECE EEE EELELE CELE CEECELE EE 
FoR SUITABLE CHRISTMAS GIFTS « 


Bry ae 
/.\' VALVES — GUARANTEED NEW AND BOXED 

10C2 1246 12H6 5/ Full list available 2\d. stamp. Complete catalogue, 6d. 6SA7GT a 6U4GT 1s) 
10LDI1 i 12K7 9/- 2sK7 . 66 403 né = =6V RQ 3 VRI36 7 6S/7GT a \ASGT 4 
12A6 69 128C7 7/6 #«6'2Sx7 26 UU6 10 VASS 76 = VP23 8 6SN7 8 i1L4 66 
12AU7 9 12857 _— wa is UCH42 a VR65 36 ©6vTsol é 6$T7 76 IRS it) 
12C8 8 12SR7.... 76 WU4GT... 12 uy4i 16 VR! 6 vuitl 36 641A) 9 1Us 66 
127 96 20F2 12/6 22746... 9 VRS4 2 VARIOS 20 9 wel 8 iC5GT 8 3Q4 , 
12Q7 9 25L6GT 66 35L6GT 89 VRS7 8 VRi23 46 Y63 9 iT4 76 «6384 8 
12SH7 56 25Y5G 7 SO016GT 96 YRE66 39 «©—vRiS0/30 9 oz4 4 3A4 7 422 8 
128Q7 86 25Z6GT 86 ATP4 66 VAI 2 vTs2 8 iA? 6 §63D6 +7 $Z3 8 
2001 10/6 3SZ4GT 66 E64! 8 VR? 4 vues 66 jILOS 69 4d! 3 6A8G/GT 106 
20.1! 12;6 AC6/PEN S/é ECLBO 16 = VRI37 $6 Ww77 66 55 76 SY3GT 86 6AK5 66 
25Y5G 9 EAF42 26 EF42 136 = #©=6vs70 3 x66 6 22 4 6A7 106 6AM6 76 
25Z5 9 EBFBO 16 ELS 76 vVuN 69 6KTWé6! 79 «3905 10 6AG5 46 684 56 
35Ww4 10 ECH42 10/6 EM34 1/6 =VUI20A 3 LP220 49 sxv4 8 6AG7 9 6BE6 8 
Ac? 69 EF4I 10 eysi 136 X65 10 P25 5 5U4G 86 6AM5 5 6c4 7 
126 ©6&Z80 10 1SOA(B) 46 PEN220A 4 $Z4 86 6AT6 8 6c? 9 

i Fw4/s00 10 74 8 PCFE2 2/6 6AC 66 6BA6 8 6Fii 13, 

12 HL2 5/6 KTZ4Ii 4 PL83 13 6AL5 7 6BW6 66 6FI5 136 

a KL35 86 MS PEN 5 PY8i 116 6AQ5 86 6Cé 66 66 

7 KT66 . 10/6 P4i... 9 $P22 6 688G 4 606 7/3 «46i5™ 6 

5) KTW63 86 PEN46 86 6Ul0 9 68R7 9/6 = 6F6M 86 6K6GT 66 

49 MH4 5/6 PCFBO 124 UNA 136 6CS5SGT 76 = 6FI4 124 6K8G 66 

106 =6=N709 12 PL82 16 © U404 9 603 7/6 §=66)5G/GT 5 L6G 96 

12/6 PEN2S e PY80 10 usc! it 6F6G 76 617G 66 6Q7G/GT 9 

6) =6PCCB4 12/6 QP2i 76 = ©6UL4I 116 6FI3 126 6K7 49 7 6 

9 PLB! . 13/6 TP26 9 VRS} 66 6H6 a6 «661 76 6SL7 8 

10/- PP225. 5 U25 136 VASE 6 616 76 6N7 7 6557 8 

6 PYs2 ..... 10/6 U403 10 VRESA 33 6K7G/GT 5/9 65G7 76 6U5G s 
TT $P220 69 UB4I 8 VROISYL 8 6KBGT 96 6SK7 63 6U7G 9% 

76 «UR 8 UF4I i VARIG 4 6L7M 76 §©6$Q7 9 65¢c7 s J 

Bulid this Ex Kit for Christmas LOUDSPEAKER CABINETS DRYDEX TORCHES AT 30 

ALPHA 3 VALVE T.R.F. KIT vies peae chrome, clips inte moet 

£5.10.0d. ) Handylite (coloured) cultable for latiew 

heat . 
*% Easy to Build. wi5 Cantteite joctoered) ideal tor otstid’s 


odd ro BG ea 
Price oe im clude bulb but exclude batteries 


* Valves 637, 6K7. 6V6GT plus 
metal rectifier. * Walnut cabinet. 


PU 
Full instructions, point to point wiring diagram. Wireless Amplifier Manus! No 2 3 
Circuit diagram, and full shopping list 1/-. All com- aod ten 6 
ponents may be purchased separately anwe yp eB. Wv ae 
Wide A Convertion Hone 
Constructed Televisions 8 
Radio and Teievision Pocket-book 4 
This attractive walnut finished cabinet is 2-RANGE POCKET VOLTMETER 
availat for jin. of Min, speaker onite, ty Ministry, brand new, 6-15 wollte, 6-260 
Meta aker fret, complete with back aod volts moving coll $45 chimes per volt, com 
rubber (eet plete with leads, 16/6 each 
Ghin. type: Measures Sjin. = 8jin. x 4pm. at OOLLARO High ielity Pickup for 
aoe Price 16:6 « ach ttandard = Reeurds Listed §=446/6 Oor 
in, type ensures 10}in. « 10pim. * Bin. aes 4 
AMERICAN INDICATOR UNIT ot hase” Price M&VG cach oe Soy 
BSR RONARCH AvromaTss RECORD | TYPE BCORSA DEFIANT EXTENHION LOUDSPEAKERS 
Brand new incorporating Sin. tube Gjin. Speaker Unit in wooden cabinet with 
These unite will autochange on ali three’ [ABPi, with mu-metal shield, 2—68N707 volume control, 48/6 each 
reeds Hin. and 12m. They play 2--GHAOT, 6X50, 2X2, 6466, 9 potentio EX-GOVERNMENT HAND mcnormowns 
MIXED 7in., 10in. and 12tn. records meters, 24 v. aerial switch motor, trans Complete with lead, ewitel incorporated to 
They have separate sapphire for L.P former, aod « host of «mall components the metal ease, 12/6 cach 
eod 78 8 mn. whieh are moved into The whole unit which measures only 
powition t s simple switch Shin, « Shin 13tin. te brand new enrloeed VOLUME CONTROLS 
Minimuro baseboard size required 14in. » in black crackle box, and can be supplied Single Pole Switch. 100 k. chm § meg, 
bapin ith height above Sjin. andi [et @g/6 plus 5/- P. « P , =e. 1 meq., 2 meg., {0 ones 
height below baseboard 2jin. A bulk Jouble Pole Awiteh, DO k. § meg., § meg 
purchase enables ue to offer these BRAND A mplete amplifier tor your Christe 1 meg., 4/9 each 
NEW UNITS at this exceptional price PERSPEX IMPLOSION GUARDS fiir ment Bully tented aml ready tor 
These unite are beautifully finished ing '@eerporating excutcheon and filter, 12in se. AC. mains " 
ream enamel with cream bakelite arm.§ *P*, 11/6 ea.; !4in. type, 14/6 oa © 3 valves 684, 6V6, 6X5 sd reg By ~ A oe = 
> , RO ! , 
COMPLE re WITH FULL INSTRUC. HEATER TRANEPORMERS @ Bockets for pickup input, loudspeaker 250 volte, complete with length of S-core 
TIONS, £7/10/6 230 ¥. Input 2 volt 5 amy G6 © Controis ome and tone cable, 18/6 each 
Carriage 230 v. Input 2 volt 1.0 asa 7@ Price 70/6. plus 2/6 packing and post 
290 v. Inpat 4 volt 1.5 amp 5- CONNOISSEUR PICK-UP 
MAIN TRAN! FORMERS o-WAY 230 v. input 4 volt 3.0 amp 10- At « traction of origina! price. Complete 
= mounrina TY TY 230 ¥. Inpat 5 volt 2.6 amp 10/- LOUDSPEAKER UNITS with matching transformer, 20/6 
mr; Primary 908-408 ag 230 ¥. Inpat 6.3 volt 5 amp 5y- Ald, PE 8 to 5 ORNS UNLESS CLEM TRAVELLING IRON 
Necondaries: 250-0-250 v. 80 mA 230 v, Inpat 6.2 volt 1.5 amp 6- OTHERWISE #TATED With asbestos stand. Attractive colours 
) i amp., 0-5 v. 2 amp 490 v. Input 6.5 volt 3.0 amp - Is oa. 10m. t NIT 6 Muse, Green. Red, 110/950 volte, 16/6 cack 
Both tapped at 4 v., 17/6 each oon Pega oy See «re OD 5 | rRuvox Sin. WAPER UNIT 
< vat PLESSEY thn Lia HTWEIGHT 
mary: 300-308-300 + os BLAC Sic. Round Type 76 Rh. & A. Min. Tt fact 6 
SOO: ea © “gy § . LECTRONA Sin. Round Type 7/6 LECTRONA 6). with output 
0-6.3 v. 4 amp., 0-5 v. 2amp. Both tapped PLESSEY 6}in. Round Type 76 transformer 18/6 
at 4 v., 17/6 each GOODMANS 4in. » Tin. ELLIP A. Shin. mains energised 
Moxie! Makers transformers for train sets, ete TICAL UNIT #1 jo 6 
NTa #2 nge at 3, 4, 6, 6, 8, GOODMANS #in. UNTT 1 ‘in, mains energised 
6, 0, 1 14, 2 from 200/200 ¥ GOODMANS lin. UNIT 256 21 
wine input. Price 27 each 
WHEN ORDERING PLEASE QUOTE “ DEPT. w.w.” 


TERMS: Cash with order or C.0.0. 
7 S/6VINCES CHAMBERS Rorenge ond Vachon stares ogee, 99 
7\) (emda a aaeme |) VICTORIA SQUARE xe cated bickates MM tee one 


postage 2/3. 


4 T i+ 1 LEEDS |. MAIL ORDER ONLY 
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BATES EDDYSTONE COMMUNICATION RECEIVERS 
SURPLUS STORE 


SANGAMO WESTON 06-i mia. meter Knife edge. Pointer 4in. cir 
i mounting flush. 45)- each 

MAINS TRANSFORMERS. inpur volts. 100-1 10-290-210-230-240-250 

$0 crs. Output volts. 300-0-300 at 100 mA. 0.5-4 v.-5 v.4¥.-7 v. at | amp 

$0 v. at 15 mA. 5 v. 3 amps. 6.3 v. at 5 amps. (Services ratings), 25/- plus 


26 carr ! ' 
V.KF. ABCEIVERS. (40-170 vegs. Vaive line up 524, £834, ECS? 
CU6},2-P61 6-576!, 3-VR92. 1.50 rect. 176 each, carr. § Model 840A illustrated 
U.S.A. DYNAMOTOR, input volts 28 D.C. at |.6 amos. Output voles New eveiléble on ettrective Hire Purchase Terns 
2,300 D.C. at 0.1 amps. Cont. rated (new) 96 each plus | /- carr . 
Deposit Monthly 
SPECIAL VALVE OFFER B40A 4s5 0 0 ci9 0 0 a3 6 «0 
750 478 0 6 4230 0 “41s 4 
yun pri) Bin each. 6ACT 4/- each. KT36 6)- each. 6SN7 6)- each 680 4106 0 (0 4% 0 (0 mes 
s $ , 
P.O, RELAYS. 3000 ser. 6000 ohm, 2 C.O. 7!- each. 600 ser. 1000 ohm CARRIAGE PAID 
Singe. com. very sen. type at 316 each. Londex Type 24 v. 2 B at 3/6 each Model 840A, is for A or D.C. 110/250 v. making it especially suitable 
BULGIN PANEL IND. LAMPS. Wide vision type. Red, green, blue for universal use. 750 and 680K 110/240 v. A The very large tuning 
or clear, domes, 2/6 each dials are clearly marked with band spread logging. Silky gear driven 
8.7.26 UNITS. Brand new in cartons. Conversion 75 me's. to 115 me's flywheel! loaded tuning mechanism These sets are the choice of the 
On request with order, 25 - each discerning professional and amateur users Descriptive literature 
V.HLF. RECEIVERS, (45-175 me New Complete with valves giadly forwarded 
1-5Z4, |-€C52, |-UR63, |-£634, 2 UR66, 6-5P6i, 3-UR92, 1.50 rec. ete Latest EDD YSTONE Component Catalogue | 
17/6 each. Post 5 
VHF, RECEIVER TYPE 1392A 100-150 Mc/s, 15 valves, 2 RF. 3 LF The 


Op., iF 4.86 Mc's. Bandwidth 4+ 25 Kc/s9 » 60.8. Down, Voltages 250 
v. at 60 ma. 6.3 v. at 46. A supersensitive receiver, £5'10)- each. C.P 
England, Scotiand and Wales only 

TAF. RECEIVERS BATTERY Type RIS45, 4 valves, type ARP!2 

** covering distress band. New, 27/6 each, Carr.26 

MOTOR BLOWER. Adm. type 24 v. New, 17/6 each 
SENDIX RECEIVER, TYPE RAIO. Brand new. 8 valves, ali metal types 
one each 66, 6R7, 6K6, 6C5, 616, 3 of 65K7, complete with all valves only 
43/10/- each, carr. 76 
U.S.A. CATHODE RAY TUBES. Type SFP7 at 17/6 each 
COLVERN W.W. POTS. 5K and 50K, 26 each 


YAXLEY 5.W. 3 pole 6 way, 3 bank, 3 for 4/6, 
— — — 2 55 COUNTY ROAD, LIVERPOOL, 4 
49 IVY STREET - BIRKENHEAD i che ge oot, 


(by main Tunnel Entrance) Branch Address: MARKET CROSS, ORMSKIRK 


— AERIAL FITTINGS!!— 


- - ESPECIALLY DESIGNED FOR CONSTRUCTING 
miVereide 6673/4 | BAND | and BAND Ill TELEVISION AERIALS 


PRESSED METAL COMPONENTS COVERING ALSO THE CONSTRUCTION OF 
FINISHED TO SPECIFICATION — F.M. and other $.W. aerials. 


All fittings are tully guaranteed, being die-cast 
~~ ?” from high quality aluminium alloys. 
Send 9d. in stamps for our illustrated catalogue of 
fittings, chimney & wall maanings, alloy tubing etc 
a € . 


TANDARD TOOLA AVAILABLE IN TOCK FRINGEVISION LTD. 


“STAR METAL PLATE WORKS, 
Pig Me ROAD, BARNES, 5.W,13__ MARLBOROUGH, WILTS. Phone 605 


Eddystone 
Specialists 


SERVICES LTD., 


FOR RAPID ERASURE USE THE 


B E LC L F R b HARVEY ELECTRONICS LIMITED 
MINIATURE BULK ERASER 


INPUT, OUTPUT FOR UICK CLEANING OF All LIST PRICE £7 10 0 
ST RD TAPE, ENABLING ate 
AND INTERSTAGE toes nee ROING + com 


oe = TRANSFORMERS CLEAN TAPE. SUITABLE, FOR 


ORETT 

We specialise in the manufacture of coupling transformers to customers GRUNDIG STENORE E SPOOLS 

requirements. An illustrated brochure describing the range of transformers 

we manufacture will gladly be sent on request dats 

Wiustrated above is a standard inpuc transformer type “E"’ size tin. x WARVEYELECTRONICSITD. 

din. « fin. overall, available with varnish dip finish, encapsulated biock 

form, or in mu-metal screening can 273, FARNBOROUGH ROAD, 
FARNBOROUGH, HANTS. 

Quick delivery —low prices—meximum efficiency - 


r 


JOHN BELL & CROYDEN, I'7 HIGH STREET, OXFORD LONDON OFFICE 
Telephone: 47072 — Cables: Belclere, Oxford 50, Union Street, §.E.1 prone: BOP. A 
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Qe age” FROM SHERMAN’S 


MONEY-BACK GUARANTEE 


BOMB SiGHT COMPUTOR APOLLO SPRAY GUN 15 cwt. Ex-R.A.F. ALL-STEEL 


Ideal for mode! maker and TRAILER 
handyman Will spray 
paints, insecticides, ete Platform 18in - 

: high, 4ft. long, 


Wi o ‘om foo 
I! work from foot pump, a wthe aoe 


I rr, spare car tyre, compressor 
S55 d , ete. New and bosed.o mar an. long Tyre 
Mind P. & P. free aa size 16 fin, Built-in 


jack at each corner, Limited quantity. £18 


Over 651 P.@P. 1,500FT. BEAM FOCUSING Carr. paid Rng. & Wales only 


f magnif Sree 
mad " driving shafta, bearings, TORCH mee | Ex-R.A.F. 
ature motor, repe ater motor, Zyrosco pes, Highly polished nickel plats finish - WATER PUMP 
All is ng wooden case 24in, x 22in, eavy duty, l4in long, takes five He fut 1,000 
llin. h which is ideal as a tool box wy t phone ¥ 17 6 l sen’ G P hh idin 
& ree rand New “ : 
CH ARTBOARD Batteries 2/6 extra ced “Reqeios - 
Idea « « drawing [fF 
; - ’ to operate 
board. 17in. sq. Com- | Model Maker’s P.& P. fre, 99/6 
) with ¥ tograph — 
crm, protractor head Mains Transformer New Improved All-Steel Tool Box 
and Persp te All purpose, low voltage, input Complete with removable 
j & | ee 30 210/250 v, Output 3, 4, 5, 6, 8, 9 inner tray Fitted 
Each 4 10, 12, .~ 20, 24, 30 v. Ratin with strong hasp, 
2 amps rand new, fully aple d« 
IMPELLER PUMP guaranteed P. & P. free 24 as ~—y vdew era 
Approx. 30in. long by 2in. dia eae 
ut 24 v. D.C. will work on Sise 3, Stn. » 
12 at 4amp. D.C, Adjustable wn, X Oe 36 6 
Fla xing, Ideal for bilge Mie 
pumpe or for transferring fuel P. & P, free 
waver 1 header tanks, 
oe Se ae ALL-PURPOSE 
pass through it. Brand new STEEL 
7. _ xed Kach 39 6 SPINDLE 
l5in. long Complew with in “a pacity 
PRECISION DRILL CHUCK ae Fe ax 


3-jaw chuck, 4-«peed pulley, Ideal for 
circular saw, grinder, polisher, drill, 
ete. 4-erep P. & P. free 37, 6 


‘ elf-centeing, by 
i D “Mur ray. Complete wich 


> rears, drives and 
n. parallel shank At third Containing o wealth of , T T 
f list price shafts, 3 infinitely variable gears, lamp OXYGEN BO LE 
Pestass and Peshine } 10 - ™ holders, repeater motors. Veeder counters. Has High preasure oxygen 
’ been used by many Universities as bottle 
* approx. I4in. lon 
PIGABSS PUP a basis of a calculating hin £2.7.6 x Tin + ter Tears 
»... : P, & P. free - tw 4,000 |b. per 
\ oq. in oy 25/- 


High Pressure 
Reducing Vaive 


P 


REDUCING VALVE >>) 


. p 4 
gauge Suitable for range of the fitted pressure gauge, + 
Se stan tetons / to 100 Ib. per «q, inch Made f > 
The t versatile tool ever offered to the or Gas ote Brand throughout of solid brass and »/p®@ 
pul Wood-vurning lathe, rise and fall pow and boxed fitted with on/off cock. Inlet and é) 
and fully tilting circular sew, hooded grind- p 4 P.1 12 6 outlet serewed jin. gas, Brand ck 


tor with drill sharpening attachment, 


pew Pr. & POG 35/ ry 
nding and drilling attachments, all acces = U 
ies as illustrated. Complete ¢ eee 23=—OROLLING 
vie LEAFLET. = RULE AMERICAN 


; 4 De "FOR ‘LE AFLET £6.15.0 


Pd P. fe - 
-INCH 4-JAW CHUCK, independent rever. All metal. | 3 pairs of built-in rubbe TOOL KIT 
ale oO ad P&P. tree ollers ca Oo ughtsame 
abogad ret. wd Bak hd tien book-keepers, ete P & P. fee, 2/9 Containing jin. x dim, fin x din 
. hin n A.F. Spanner 3 hexagonal 

Visit our NEW SHOP! It’s on the Corner - 2% “es hear 
5 aap Market Square, Hemel on ihe gon or ot ¢ UNIQUE 10in. SLIDE RULE. Un 7 9 wrenches Slip joint pliers, Serewdriver 
Ri town € versal model, brand new, ex-R.A.! 1 ignition spanner. Complew in 9) 11 
a PPPPPPPPPPPP A DS P.a& P. tre strong canvas bay P. @P.i/7 


Send |/- for Bargain catalogue, refunded on first purchase. Phone orders accepted. 
Cash with order. C.O.D. |/- ex. Thousands of bargains for personal shoppers! (Dept. W.W.21) 


Sherman’s Supply Co. 


479 HARROW ROAD LONDON W.I0O 


HIGH STREET HARLESDEN, 478, HARROW ROAD, 359, KILBURN HIGH RD., N.W.6 


MAlIda Vale 9442 
LONDON, N.W.10. ELGer. 5857 LONDON, W.10. LADbroke 1718 Adjoi-ing Kilburn _# a Stations 
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© 1/¥ TECHNOLOGY 

@© RADIO ENGINEERING 
@ ELECTRONICS 

© RADIO SERVICING 


There's a big future in TV and Radio. Act now! In- 
crease your knowledge. Gack up experience with a 
sound theoretical background. 1.C.S. offer courses of 
instruction in— 


TV TECHNOLOGY ADVANCED SHORT-WAVE 
RADIO RADIO EN a eere @ RADIO SERVICE 
' 


ENGINEERING 
ELECTRONIC ENGINEERING REQUENCY 


MODULATION @ AA 
LCS. will also coach you for the following examinations:— 
B.1.4.8.; P.M.G. Certificate for Wireless Operators; 
Radio Servicing Certificate (A.7.2.8.); C. & G. Tele 
communications, etc,, etc, 
DON'T DELAY—-SEND COUPON TODAY for iree descrip- 
tive booklet, stating which subject or examination interests you 
Fees include all books needed. Examination students coached 
until successful 
Reduced terms for H.M. Forces. 
Dept, 2230, 1.C.5., 7! Kingsway, W.C.2. 


INTERNATIONAL CORRESPONDENCE SCHOOLS. 
Dept. 2230, International Buiidings, Kingsway, London, 
wc 


Please send Bookls: on subiect 


Name Age 
(Block letters, please) 


Address I( S 
A 
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INSULATING 
SLEEVINGS ... 


P.V.C. AND 
POLYTHENE 
SLEEVINGS 
INSULATED 
WIRES AND 
FLEXIBLES A.1.D. and A.R.B. Approved 


PLASTICABLE LIMITED 
HAWLEY LANE, FARNBOROUGH, HANTS 
Phone: Farnborough, Hants 85 


An aircraft's performance... your 
car's reliability... tonight's Tele- 
vision and Radio’s sound may 
depend upon efficient electrical 


insulation. 


me We & CO... EEwPse 
offer 
Applied Research and Development work in the 
following fields for young Graduates in Science 
or Engineering 
Servomechanisms 
Applied Electronics 
Supersonic Aerodynamics 
Mechanical Engineering 
Hydraulic Engineering 
Attractive salaries depending on experience and 
qualifications. 
This is an opportunity to ‘oin new taboratories situated 
in rura' surroundings 


ROE 


Apply to:— 
The Chief Engineer, Weapons Research Seevteion 
A. Vv. Roe & Co.,, Limited Woodford Cheshire. 


RADIO MECHANICS 


Ferranti Limited, have vacancies for Skiiied 
Radio Mechanics, preferably with Radar ex- 
perience, for a variety of work in production 
and research departments. Good opportunities 
exist especially for rhose who have, or are willing 
to study for the City & Guilds Certificates. 
Please write, giving details of career to date to 
the Personne! Officer, Ferranti Limited, Ferry 
Road, Edinburgh, 5, quoting Ref. RM/59 


A. V. ROE & CO., LTD., 


have vacancies for 
INSTRUMENT ENGINEERS to design and 
develop small precision mechanisms and gyroscopic 
apparatus Applicants should have H.N.C. and 
suitable design experience. This is an opportunity 
to join at an attractive salary a new Division situated 
in a rural area. 


Apply to 
The Chief Engineer, 
Weapons Research Division, 
A. V. Roe and Co., Limited, 
Woodford, 
Cheshire. 


A. V. ROE & CO., LTD., 


offer interesting vacancies for Technicians in the following 
fields:— 
Servomechanisms 
apenes Electronics 
echanical Engineering 
Hydraulic En neering 
Norma! qualification H.N.C. or the equivalent, but young 
applicants without qualifications in the above fields will 
be considered. This is an opportunity to join a newly- 
formed Division whose laboratories are situated in a 
rural area 
Apply to:- 
The Chief Engineer, 
Weapons Research Division, 
A. V. Roe & Co., Limited. 
Woodford, 
Cheshire 


PHILIPS ELECTRICAL INDUSTRIES LTD.., 
have a vacancy for a Senior Engineering Estimator 
in their Estimating Department. This position will 
carry a progressive salary according to experience 
and qualifications. 


App’icants with experience in mass production of 
Radio and Television Receivers should apply in 
writing to the Personnel Officer, Philips Electrical 
Industries Limited, New Road, Mitcham Junction, 
Surrey, quoting reference B.1 


a — 
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BARGAINS! 


BC410 MODULATION TRANS 
FORMERS. Brand new spares for this 
famous American Transmitter. In 
Maker's Original Cases. ONLY 65 each. 


CONSTANT VOLTAGE TRANS- 
FORMERS. Manufactured by SOLA 
of CHICAGO, U.S.A. Primary 90-125 v. 
or 190-250 v. Secondary | 15 v. precisely 
at 2 KVA. Can be adjusted for 50 or 
60 cycles operation Primary and 
secondary are completely isolated, 
and for 230 v. output two can be used 
in series. Fully guaranteed. ONLY 
£21 each, or £40 per pair. 


RF UNITS TYPE 26. For use with 
the R.1355 or any receiver with a 6.3 v. 
supply. This is che variable tuning unit 
which uses 2 valves EFS4 and ! of ECS2. 
Covers 65-50 Mc/s (5-6 metres). Com- 
plete with valves, and BRAND NEW 
IN MAKER'S CARTONS. ONLY 29/6 
each 


“PYE" 45 MCS IF. STRIP. Ready 
made for London Vision Channel, this 
5-stage strip contains 6 valves EFSO and 
| EASO Supplied with circuit and 
details of very slight mods. required. 
BRAND NEW, ONLY 59/6 or less 
valves 39 6. 


TRANSFORMERS. Manufactured to 
our specification and fully guaranteed. 


Upright mounting, fully shrouded, 
normal primaries 

425 v.0-425 v. 250 mA., 6.3 v. 4 &., 
6.3 v.44,5v.34., 65-. 

350 v.0-350 v. 160 mA., 6.3 v. 6 a., 
6.3 v.3a.,5v.3a., 476, 

350 v.0-350 v. 150 mA., 6.3 v. 5 a., 
0-4-5 v. 3 a., 37/6. 

250 v.-0-250 v. 100 mA., 6.3 v. 6 a., 
5 v. 3a. 376. 

250 v.0-250 v. 60 mA., 63 v. 3 a. 
5 v.2a., 2 

TRANSFORMERS, FILAMENT. 
63 v.24. 76,63 v.34. 1046, 
TRANSFORMERS, EHT. Upright 
mountin 


EHT for VCR97 Tube 2,500 v. 5 mA. 
2v.02 ¥ ,2vO2v.2 


EHT 7,000 v. 5 mA.. 4 v. 


TRANSFORMER EHT. Unrepeat- 
able “‘ snip “ 250 v. primary, secondary 
2,000 v. R.M.S. (approx. 2,800 v. D.C.). 
Size 23 x 24 x jin. H 

panel. ONLY 15/-. 


TRANSFORMERS, EX-W.D. AND 
ADMIRALTY, built to more than 
50 per cent safety factor with normal 
A.C. mains primaries Brand new 
and unused, 330-0-330 v. 100 mA. 
4v.34., 7226 


L.T. HEAVY DUTY. Has 3 separate 
windings of 5 v.0-5 at 5 amps., and 
by using combinations will give various 
voltages at high current. ONLY 39/6, 


TRII96 TRANSMITTER SECTION, 
complete with valves E132, EFSO, 
CV501, and all components. BRAND 
NEW. Price ONLY 12/6. 


U.E.I. 


COMMUNICATIONS RECEIVER R.1155 


famous known the world 
pk to be supreme in ~ class. be 5 wave ranges 
18.5-7.5 Mc/s., 7.5-3.0 Mc/s., 1,500-600 kc's., 500-200 ke's., 200- 
75 ke/s., and is easily and simply adapted for norma! mains use 
Full details being supplied. Aerial tested before despatch 
BRAND NEW AN UNUSED IN MAKER'S TRANSIT 
CASES. ONLY 411/196, 
BRAND NEW BUT SHOP SOILED, 
before despacch. £9 19/6. 
A.C. MAINS POWER PACK OUTPUT STAGE, in bi 

case, enabling the receiver to be operated immeciate P 
by just plugging in, without any modification. Can be supplied 

as follows: WitH built-in 6hin. P.M. Speaker, €5'5)-, LESS 

pe ae 4 10.. 


DEDUCT |0)- " SURGES RECEIVER AND POWER 
PACK TOGETH 

Send S.A.E. for Toneraned leaflet, or 1/3 for |4-page booklet 
which gives technical information, circuits, etc., and is supplied 
free with each receiver. 


also tested working 


COMMUNICATIONS RECEIVER RA-1B 
Just released by the Air Ministry, this is a superb 6 waveband 
American Receiver covering |50-315 kc/s., 315-680 ke’s., 
680-1500 ke/s., |.80-3.70 Me/s., 3.70-7.50 Mc’s., 7.50-15.0 Mec’s. 
Takes in all important bands, incluaing Trawiers. Iluminated 
vernier scale is most accurately calibrated, and slow motion 
tuning is completely free from backlash. Incorporates AVC, 
CW, and Sensitivity controls, Valves are 5 of 6K7G, | of 
6L7G, | of 6R7G, and | of 6K6G (output). Case size I0in. x 
Jin. x I4in., finished in black crackle. Power requirements 


6.3 v. and 250 v. All receivers serial tested before despatch. 
ONLY cil iveé. 


RUNNING HOUR METERS. For 
checking running time of equipment up 
to 9,999 hours. Operates from normal 
50 cycles mains. BRAND NEW IN 
MAKER'S CARTONS. ONLY 39/6. 


“ALL DRY” RECEIVER MAINS 
UNIT. If your battery portable uses 
midget |.4 v. valves of the ($4-IT4-IK5- 
354 series, then chis will save you 
pounds in becteries. Oelivers LT and 
HT from normal mains Manufactured 
by " AVO "' for the Ministry of —. 
Fused on mains side, « 

work. Size Bfin. x 3jin. "RAND 
NEW. ONLY 396 


BENDIX TRANSMITTER TA-12-C. 
A magnificent item of American equip- 
ment. Wave ranges are 300/600 ke’s., 
3,000/4,800 kc/s., 4,800/7,680 kc's., 
7,680 12,000 kes, and | spot frequency 
on each can be selected. alves 
employed are 3 of 807 and 4 of 125K7. 
A superb buy at ONLY 44/196. 


RECEIVER 25/73. Part of the TRI 1%, 
this 6-valve unit makes an idea! basis for 
& mains operated All-wave yan me 
full modification data bein sugeted, 
Complete with valves, 2 each EF 

EF39, and | each EKI2 and €ec3). 
BRAND NEW. ONLY 27/6, 


MODEL MAKERS MOTOR. Rever- 
sible poles. Only in. long and br 
i 


BAND Ill CRYSTAL CALIBRATORS | 


by Marconi Instruments. Frequency wn hing 
or Mer + Tes » bee calibrated dial and incorporates 5 Mc's. 
crystal for accuracy of better than .00!".,. Internal power pack 
for normal A.C. mains operation. Completely self-concained 
in grey metal case size |Sjin. x 10in. x 10in., and ready to 
operate, with spare set of valves, and instruction manual. 
1 = inal maker's transit case. BRAND NEW. ONLY 
19/6, 


tin. for cag ° 


METERS 


F.S.D. SIZE AND TYPE PRICE 
1 ma, D.C. Jin. Flush circular (scaled 
600 v. a , 524 
10 m.a. D.C. 2jin. Plush circular (blank 
scale) « 106 
150 m.a. D.C, in. Flush square 7 
500 m.a. thermo Jin. Proj. circular ... 5/- 
| amp. thermo jin. Proj. circular ... 66 
3 amp. thermo Jin. Flush square... 5'- 
4amp. D.C 2fin. Flush circular 1246 
20 amp. D.C Zin. Proj. circular .. 74 
20 amp. A.C. 2pin. Flush circular ne 
40 amp. D.C. Zin. Proj. circular 7 
30-0.30 amp. D.C Car type moving iron 5- 
50-0-50 amp. D.C in. Flush square 126 
1S volts A.C 2tin. Flush circular moving 
iron ‘ 86 
20 volts A.C he. Tum circular moving .- 
300 volts A.C. din, "Flush circular, moving 
iron - 
300 volts D.C. 2in. Flush square ‘ 106 


100 MICROAMPS /.\ETERS 


2hin. circular flush mounting. Widely calibrated scale of 
15 divisions marked “ yards’ which can ~ rewritten to 
suit requir These are almost unobtain- 
able today and being BRAND NEW IN MAKER'S CARTONS 
are a snip at ONLY 426, 


d , with « em spindle. 
operate on 4, 6, or 24 volts D.C. 
ONLY 10/6. 


100-0-100 VOLTS METERS by San- 
gamo Weston, jin. circular, basic 
movement being 500 eames 
A really first-class centre zero 

for hundreds of uses. BRAND New. 
IN MAKER'S CARTONS. ONLY 27/6, 


POCKET VOLTMETERS. Not Ex- 
Govt. Read 0-15 v. and 0-300 v. A.C 
or D.C BRAND NEW AND UN- 
USED. ONLY 186. 


WALKIE TALKIE TYPE 18. Covers 
6.0-9.0 Mc's. Complete with valves, 
microphone and headset, and trans 
mitting and receiving units in metal case 
In excellent condit ONLY 796. 


AVOMINOR CARRYING CASES. 
Size Sin. x Sin. = in. with long carry- 


ing strap. In high-quality leather with 
press stud fixing je for UNI- 
VERSAL Avominor. BRAND NEW 


ONLY 7/6. 


CRYSTALS, British Standard 2-pin 
500 kc's. 15/-, Miniature 200 kes. and 
465 kes, 10)- each 


SPEAKERS. P.M. : less trans. 
19/6; Bin., less crans., 16/6; 10in. with 
trans., 276, 


CHOKES. |0H 60 mA, 4, SH 
200 mA., 7/6, 20H, 120 mA., 106, 


MU-METAL coves FOR VCR®? 
TUBE, etc, ONLY 6 


CABLE. CLEARANCE OFFER of 
16.012 twin polythene. Weatherproof, 
and suitable for outdoor use, 396 per 
100 yard coil. $.A.E. for sample, trade 
enquires invited. 


Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


CORPORATION 


(Open until | p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins by bus from King’s Cross.) 


Radio Corner, 138. Gray's Inn Road, 
London, W.C.1. 


Phone. TERMINUS 7937 
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BRITISH BROADCASTING CORPORATION 
has Vacancies for 


ENGINEERS 


in the Operations and Maintenance Department 


for 


TELEVISION and SOUND STUDIOS 
TRANSMITTERS - LINES - RECORDING 
OUTSIDE BROADCASTS 


An interesting and progressive career is offered to men aged 20-30, 
who possess one of the following qualifications :— 

ENGINEERS Univ. Degree Elect. Engineering - B.Sc. Physics 

e ital 1, Graduate I.E.E. - Graduate Brit. I.R.E 

Salary Scak ; . ais , 

eA nes Diploma Elect. Engineering - H.N.¢ 

£620-£830 Final Cert. Telecommunications Engineering 

Full Technological Cert. C. & G. London Inst 


Vacancies also exist for Technical Assistants (G.C.E. standard) 
Salary Scale £465 = £700 
All posts are Pensionable on Establishment 
For application form write to :— 


Engineering Establishment Officer, Broadcasting House, London, W.1 
quoting reference ‘EX. 57 W.W.’ 


Ge, VALVES & RADIO ~eitl SYLVANTA-THORN LABORATORIES LTD 
Ki TELETUBES TELEVISION 3 require more Electronic Engineers for research 


and development in the fields of instrumentation 


Invite applications from lingineers with Degree HNC for and automatic control. 

DESIGN AND DEVELOPMENT—PRODUCTION Experience of general circuit design is necessary, 
PLANNING rEST GEAR — MACHINE and a more specialised knowledge of one or more 

DEVELOPMENT VALVE APPLICATIONS — of the following techniques would be an advan- 
STATISTICAL RESEARCH CHEMICAL tage:— 

RESEARCH--TRAINING IN ADMINISTRATION 

Typical posts are l. Pulse Amplifiers and Generators. 

cal posts ¢ 

Valve Engineering Laboratory 2. Servo Systems. 

Senior and Junior Engineers, B.Sc.Hons. (Physics and heen ~ 

Maths.), required for group working on advanced Valve 3. Magnetic Amplifiers. 

Development and Testing Work includes Vibration 4. Transistor circuits 

Problems, Electronic Optics and Circuitry, Teletube ; 

Design 


Academic qualifications required range from 


Radio/TV Engineering Laborator Higher National Certificate to University Degree, 


Development Engineers, B.S Physics and Maths.), for 


work on Radio/TV Domestic and Monitoring Receivers, but candidates should have a wide enough 
Service Equipment and Experimental Colour TV scientific knowledge to deal with unusual prob- 
Plenty of scope for original ideas lems. Attractive salaries will be offered accord- 


Draughtsmen for Plastic Mould Tool and Elec. Mech ing to qu alifications and expericnce, and special 
nes Advan m jigs me Fixtures for Valve Assembly consideration will be given to engineers possess- 
eo ing a successful background 
4 These posts are backe r¢ stecl ~~ 
These modern factories are within easy reach of Charing hese po a backed by a first-class Pension 
Croes and Life Assurance Scheme 
Post Graduate Training Scheme 

Sports Club- Pensi Scheme Apply in writing to:— 
Apply with brief details and quoting Ref. WW51 (or wWHUant , ' . 
further information will gladly be sent on request) to XY LV ANTA-THORN LABORATORIES LTD 

W.]. YEOMANS, Personnel Manager, in weens 
STANDARD TELEPHONES & CABLES, LTD. attention of Mr. B. C. Fleming- Williams 
KOLSTER-BRANDES, LTD., Footscray, Kent. 


, 


Gt. Cambridge Road, Enfield, Middlesex. 


DECEMBER, 1955 
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MAINS TRANSFORMERS 


Primary, & oy PrP @2P. 2 
WO)-0-300 nA. 6 v. 3 amp. 
. 22 6. 
Sem - chro ded drop-through 340-6 
Oy 64 v. 4 omp., 5 ¥ 


+. 70 mA. 6 ¥ 


Drop thro 7) 
‘ 146 


nj aimp 


mounting or re oP thro’ Pri 

) Me on 260 mA 

‘ v. 7«@ 4 vy. 05 amp., 5 ¥ 

. iv.édamp. P. 4 P. 3/6 

mounted and fully shrouded, 

omp., Sv. 2amp., 14/6. 

Drop thro ->-270 60 mA. 6 ¥ 
ar 11/6 

250 ¥ i) \..63 9. 46. twleedy 

». 19/6 


Auto-trans. Output 200/250 H.T. 500 v 


10 mA., 6 


ia., twiee, 2 v.24. 19/6. 
Auto-trans Input 200/250 H.T 
Oo ¥ ao A. Separate L.T. 6.5 ¥ 


ja, 649 


P.a 


+ atap., 5 v. 3 amp., B5/- 


Mains Soeasiormer, fully impregnated 


Input 210 L 240. Bec 350-0-350 
10) mA aden 4 heater trans 
ormer Pr 340. Hee 
649 ang jamp.,4¥.é6amp 
and 5 ¥ »-, 20. FP P 
390-0-350 A. 634.306. tapdyv 
63v.1la.. 136 
500-0-500 | A. 4v. 0.7. 40,49 
©.T. 4a.,4 C.T. 2.5 a., 87/6. 
500-0-600 A.4v.C.7. 48.49 


0.7 a, 4v. 0.7. 40., 906. 
6hin. MLE. Speaker 


1,000 ohm feild, 


R. & TV. energised 6)in. 


with O.P. trans. fleld coll, 175 ohms 
OG. P.ar 
R. & A, Gin. ME , with OF 


trans. feld 44 


hous, 10/6. P. & P. 2/6, 


Volame Controls Long spindles leas 

switch OOK, 1 meg., 2/6 each. 

P. & P. 3d. eact 

Volume Controls Long spindle and 
t. 4 and meg., 4/- each 

10K a OK 3 Geach. | and | mee 

tong epind ible pole switch, mina 

ture, §/- & P. 3d. each. 

Trimmers, 5-40 pt., 54. 10-110, 10-250, 

19-480 pf 


Twin-Gang eoes Tuning Condenser, 5/-. 
7/6. 


With trimme 


Twin-Gang .0005, with feet, size 3} 


ifin., 6/6 
S-cong 0006, with 
ljin., 7%. 

. moulded tormer, 
re- winding 


feet, size 4§*3 


tron-cored 
purposes only 

l/- each, 2 tron- 
Hio., 1/6 each. The 
formers are suitable for 
World tuner 


ifin 
Ali-can 24 
above coi 


* Wireless 


Used Metal Rectifier, 250 v. 150 mA 
6/6. Metal Rectifier, 230 v. 45 mA., Gi, 


Metal Rectifier, RM2 125 v. 100 mA 
36. 


OUTPUT TRANSFORMERS. Standard 
type 000 ohms imp 42-1 with 
extra feed-back windings 43. — 
tare 42-1, 3/3. Multi-ratio 4 

000 and 14,000, 5/6. 10-watt pan: 
pull, 6V6 matching, 7/-. 90-1 3 ohm 


speech coil 


SIGNAL 
GENERATOR 


Coverage 120 Kc/s-64 Mc/s. 


A.C. Mains £4-19-6 


200 250v. 
or M- deposit, 3 pyts. of 25.-, 
P. & P. 4/- Extra 


SPECIAL OFFER. VERY LIMITED QUANTITY 


TUE romero §~=RADIOGRAM CHASSIS 


. MAINS 200/250, 
itm, long wave 900 


3 wave band, coverage short 
2,000m, 4 controls, ¥ toning and wave change with 


jum wave 187 


gram position. Valve 7) two ELAl’s 1 EZ. Outpet 
7 Watts. Size of chassis iéin. « Tin. * otis Size of scale 12in.*4in. Overall height 
including back plate THin. BRAND NEW. Fully guaranteed. FP. 4 P. 76. #9196. 


T.vV. CONVERTER 


For the new vommercial stations, complete with 2 valves Frequeney can be set to any channe| 


within the 196-196 Mc/s band. I... will work inte any existing T.V. receiver between 42-05 
Mc/s. Input arranged for 80 ohm feeder, EF*®) as RY amplifier, BOOS! as local oscillator and 
mixer. The gain ot the first «tage, B.F. amplifier 1ODB. Required power supply of 200 DA 
at 25 mA., 6.3 v. AC. at 0.6 amp. lapeat Siter ensuring freedom from unwanted signals 
Simple adjustments only, no instruments required for trinuning Will work inte TRF of 
superhet, Rand Switch, and wire wound gain control iin black erackle finished 
case, size Stin. long, S}in. wide, max. overall height «2.26. Aw above 


complete with batit 

poe £4.T. COIL 

As above but complete with 6V6, 

37/8. The above unit « pletely built and tested i 
. & P. 3/- 


maine 200/250 & Post 4 Packing 2/6 

6-0 KV with EYS1 rectifier winding, and oi reutt diagram, 15 - 
Y51 aad associated resistors and condensers 

metal box bx Ox 4pin., 


in power supply A.C 


«ize 


Ihiin 


, as Lustrated 
in Walnut and Orean 

Walnut 
2 waveband arale 
e-band, hack-plate 
, drive spindle 
6.P.a Ps vs. AS ABOVE, with superhet 
apr 3/6 Either of the 


PLASTIC CA 
jin, « Spin, 
polished 
chaasi« 


station names» 
drum, 


ectifier, 200 ¥ 
gang with trimmers, 6/6; 
coils, B/-; 3 


and cireult, 4/6; heater, trans 


control with switch, 3/6: wave-change 
ewiteh, Q/-; 92 «92 mid., 4/+; bias conden 
wer, L/-; re w kit, 2’; condenser kit, 4)- 


Used AC. muns 209/210 volts, 4 valve plus metal rectifier, medium wave euperhet in poliahed 
walnut cabinet, size 14 « 04 « 7pin., complete with valves 6KS, 6K7, 6Q7, and 6F6. 6) P.M 
. Pally graventene PaP. 74 15/- 
AKERS. 6)hin closed eld 18/6. *‘n. closed feild, 20/G. 10in. closed field, BH/- 
6. P. & P. on each * 
SPEAKER in polished walnut, complete with fin. PM. FP. & PL 8 246 


. MONARCH three speed automatic changer, current mode!. Brand eew. Will take 
, Win, or 12in. records mixed. | ag ae A erystel head. AC. Mains 200/250. Pre- 
Price while stocks last. €7/15/-. aP 


— High mpootanse Recording Tape on aluminium spoo 2/6 post paid 
ixth h.p 720/290 v. by Brook Motors. Reversible tor continuous running 
. Post and 7/6 
ram Charsis, valve AC/DC. 3 wave-band superhet 1046/0 vy. 10-49, 200-600 and 
1,000-2,000 metres. 1.F. 470 Ke. sine of chassia 15 « 6) « Opin., size of howle 74 Bhim. Valve 
line-up 10C1, 10P9, 1OLD11, U404 and 10P14. Twin maine Olter input dial lighte and Sin 
PM. #8/17/6. Y &P.5 
SPECIAL OFFER on, PM gee removed trom chassis, tully guaranteed. All by 
famous manufacturers. P. & P. 1/6. 12/6. 
CONSTRUCTORS ean medium and long wave A.C. maine 200/200 @-valve plas meta! 
rectifier, comprising chassis 104 4 *ifin., 2 wave-band scale, tuning condenser, wave 


change switch, volume control, heater trans. metal rectifier, 2 valves and v holders, amoothing 


and bias condensers vemistecs aod small coudensers, and mediom and long wave coll, lits 

wound P. & P, 2/6 extra. Circuit and point-to , q 

CONSTR 2's PARCEL. oapncas ¢ chassis 12) « # n., cml. plated, 18 gauge, v/h., 1.7 
wa 


and trans. cut-outs, bac 
station names. Size of He lib 4tin., dri ‘p m, % pulle 
5 pax. 1.0. v/b., 4 knobs and pore of 465 L.F «, twin gang, 16 «16 mid 


plate, 2 supporting brackets e-hand seale. £ 


inter, 2 
0 whe 


mains trane 


250-0-250 60 mA. 6.4 v., 2 amp., 5 ¥. 2 amp. and 6jin. MLB epeaker with O.P. trane., 80/6 
Pa P. 3/6. 
40-WATT FLUORESCENT KIT, 
A.C. mains 230/240 Comprisin: 
choke, power-dactor condenser, 
tube holders, starter and starter 
P.aP.%-. 97/8 holder 


20-WATT Ac 
ename! finish, two tube holders, starter and holder and barreter 
‘st-class condition less oselilator section, 


or D.C. 200/900 ». FLUORESCENT KIT white stove 
Post and packing 1/6. 12/6. 


complete with 4-gang tuning 


comprising trough in 


, new condition, 7/6 each. 465 Ke. Xta) for 


tuning condenser {or CR100, 96 
POLISHING ATTACHMENT for electric drills, Quarter 
Ui ABS spare cloths and one sheepskin mop mounted 


sheepekin mops. 2/6 each 
POTA’ VEGETABLE PE 


inch spindle 
mo Pe 


chromium plated Sin 
rubber cap. Post aad pkg 


R. By famous manufacturer. To suit models A200 and 


A700. Capacity 4}lb. complete with water pump. Ai! aluminium construction, white stove- 
intended for 1% ee on an electric tood-mixer, can be easily 
d for hand ope 30/6. P.a&P.s 
STANDARD WAVE-CHANGE SWITCHES. (-pole i-wey 19 pole, Sway, 1/9; S-pole 
S-way, 1/9: 9-pole 3-way, 3/6; Miniature type. long spindle pole 4-way 4-pol- ay ene 
an @-way, 2/6 each. 2-pole 1) -way, twin-water, §)-: | -pole 1o-way single water, §/-. PF 


loa Traps tor Mullard or English Electric tubes, 5/-, post paid 


Standard 465 Ke. iron-cored LPs, 4% 1) ™ lhin., per or. 7/6. Wearite standard, iron-cored 
465 Ke. U.P, 34 «18 lhin., per pr 
t 465 Ke. Whistle Filter, 26 
465 KC. Fs, Q-120 size thin. long, lin. wide, fin. deep by very faunons manufacturer 


ur 
Pre-aligned adjustable iron-dust cores per pair 126 


. 96. 


6 
ote. 1/6, 


in ab 
can mount od in rubber, 18/6. 
ng Unit, on aluminivin 


hassia, 3-15 ohms reversible 
Line and E.H.T. Transformer, i4 A+ 
wing ferrocart core, complete with 
line and width control, and corom 
shields US) rectifier winding, a 
Transiormer, © Ky, 
t core, complete with 


1 width control. Mounte:t 
chenals 


low iinpedance 
frame, complete with frame transformer 
to match above, 27/6. PF. a FP. 
Line and EB 


mnplete an colle and frame 
output transformer, ant line and width 
control v v 


As above, but pth aX. with line and 
frame blocking trancformers, 5 Heory 
2 mA. choke, 100 mid. and 150 mid 
250 wkg. 380 mA. AC. ripple. £2 9/6. 
ara 
Valve Holders, moulded octal Maeda 
and leetal, 74. each vetat 
Mazda and loctal, 44. each. Moulded 
B7G, BAA and BOA. 74. each, BIG 


moulded and BOA with sereening can 


«8 mtd 


ke 
av. whe 
00 whkg., wire ends 
000 +. whg., wire onde 
1 +. why , tag ends 
2+ wha. .wire ends 


* mid 
oO mtd 
106 miA 
100 mid 


290 mA 


A c 
266 mid 
16 « 16 mid 


ripple 
2706 whe 
550 whe. 


60 = 100 mid., 
50 mid., 12 whe it 
MM mid, 1 whe K 
Mi wire ende monided, 
500 pt., and 001, each Fd 
Combined 12in. mask and eseutcheon 
io lightly toted Perspex. New aepect 
edged in brown Vite on tront of 
cabinet, 12/6. As above for liin, tabe 
7/6 


rame Oseilistor Biocking Trans. 4/6. 
Line Ose. Blocking Trans., 4/6 
CHOKES 
2-20 Hen. 190 we Bi Ps , Ms a 
6 Hen, 275 ma, a/- 
100 Heo., 40 mA., jm, ° 4 4 x 
2 henry 160 mA /6; mA, 
henry 60 


19/6: 5 henry 0 mA 
obi 

Wide Angie P.M. Poous Units. Verner 
wi). state tube, [5/-. 


rm Seves Unit for Mallard tubes 

adjustment ar 

Foeus Coll, iow resistance 
mounting bracket 17/6. 


P 

XMAS DECORATIONS. Fairy lighting kit comprie.ce Cweive © 
colours), twelve bulb holders, three yards cable Will work 
perfectly sate, for 6-volt operation, § 


er- Ready bulbe (mized 


ff two eyele vetteries 


yt paid 


R. AND T.V. COMPONENTS (ACTON) LTD. 
23 HIGH STREET, ACTON, LONDON, W.3 


GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION 'S APPLICABLE 
Terms of Business. Cash with order. Despatch of goods within 3 days from receipt 
of order. Where post and pocking charge is not stated please add |'6 up to 10- 
2- up to Ll, and 26 up to 02. All enquiries S.AE., lists Sd. each 


PATTERN 
GENERATOR 


Coverage 40 Mc/s-70 Mc/s, 
AS tim £3-19-6 


or 29- deposit, 3 pyts. of 4. 
P. & P. 4/- Extra 


— 


15% 
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THE BRITISH THOMSON-HOUSTON 
COMPANY LIMITED 


SEMI-CONDUCTOR ENGINEERING 
DEVELOPMENT & PRODUCTION 


Vacancies exist on this work for the following:— 


(1) Engineers having qualification in Engineering or 
Physics for development projects—transistors 
and rectifiers 


(2) Junior Engineers as assistants on development 
projects H.N.C. or similar qualification with 


interest in radio 


~ 


(3) Mechanical Engineers with H.N.C. or similar 
qualification for work on design and develop- 
ment of jigs and automatic machines for manu- 


facture of devices 

(4) Men with an interest in electrical testing of 
special devices on small scale production line. 
Interesting work on new projects as developed. 


~~ 


(5) Line Supervisors for production with experience 
of handling female labour. - 
(6) Mechanics and Engineering Assistants with good 


knowledge of fitting and light machines. ork 
will be on making and setting up jigs and fixtures 
for new processes and devices being developed 
in the enginering section 


The above vacancies exist at the Lutterworth 
works and applications stating age and qual fications 
should be made to the Head of the Valve Engineering 
Department, British Thomson-Houston Co, Ltd., 
Ladywood Works, Lutterworth, Nr. Rugby. 


THE GUIDED WEAPONS DIVISION 
of 
THE ENGLISH ELECTRIC 
COMPANY, LIMITED 
LUTON 
require one or two 
SENIOR ENGINEERS 
with inventive ability and a flair for original thinking. 
They will be required to study Missile Systems, 
with a view to being able ultimately to propose 
new systems 
A broad Engineering experience with particular 
emphasis on Feed Back Systems, both Mechanical 


and Electrical, is desirable 


The appointments are permanent and offer full scope 
for initiative in an expanding organisation. 


A salary commensurate with the qualifications 

required will be paid. Staff Pension Scheme. 

Applications to Dept. C.P.S., 336/7 Strand, W.C.2., 
Quoting Ref. 254Z. 


VACANCIES FOR TV. 
AND RADIO ENGINEERS 


Engineers preferably of degree standard and 
fully qualified by experience to do development 
work to prototype stage, and therefore can 
command a salary of £1,000 to £1,200 a year, 
are invited to apply for position with progressive 
and well established Radio and Television 
Manufacturers 


EXCELLENT WORKING CONDITIONS 
PENSION SCHEME 


* 
* 
%* MODERN AND FULLY EQUIPPED 
LABORATORY 

* 

* 


FACTORY SITUATED EAST LONDON 
HOUSING ASSISTANCE 


Our staff know of this advertisement. 


All enquiries will be treated with utmost confidence 


Write Box No. 6970 


DESIGN/ENGINEER— 
DESIGN =DRAUGHTSMAN 


ARE your weapons of education and 
practical experience, forged with hard 
work and scholarship, rusty from 


disuse? 


Although, with Dickens, we believe 
that “ genius is an infinite capacity for 


taking pains,” we do not aspire to an 


embryo Baird, although he would be 
very welcome. We are prosaic enough 
to think that somewhere, there are 
young men anxious to apply their 
talents in the light enginecring or radio 
field, so that they are not buried but 


used for the common good 

Men, over 30, are invited to write to:— 
THE CHIEF ENGINEER 
PYE LIMITED 
Radice Werks, Cambridge 


DecemBer, 1955 


DECEMBER, 1955 
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PILOTLESS AIRCRAFT 


of Shurt Brothers & 
in the development of 
Automatic Control for 


The Research 
Harland Limited, is 
an interesting system 


Aircraft. For men with a flair for small electrical 
devices, gyros, accelerometers and instruments, 
there are vacancies in the E mechanical 


Section for Senior Engineers, Engineers and 
Technical Assistants. 


QUALIFICATIONS:— 


SENIOR ENGINEERS:—A good degree, at least 
five years’ engineering development experience 
ability to control fully a project involving a team of 
development engineers. 


ENGINEERS:—A degree or equivalent and several 
years’ engineering experience and capacity to 
develop equipment from the original idea to the 
prototype stage with minimum supervision. 


TECHNICAL ASSISTANTS:—H.N.C. or equiva- 
lent with practical experience in their particular fields. 
Experience desirable, of one or more of the following: 
Servo-mechanisms, auto-pilots or auto-stabilisers, 
analogue computing devices, etc. 
These are permanent positions in an expanding 
organisation with new well-equipped laboratories. 
Good salaries and prospects for men with initiative, 
pension scheme, assistance with removal expenses 
from Great Britain and with housing. 
Apply with details of age, qualifications, experience 
salary required to— 


Staff Appointments Officer, P.O. Box 241, 
Belfast, quoting S.A.93. 


MULLARD RESEARCH LABORATORIES 
require 
PHYSICISTS AND ENGINEERS 


of Honours Degree standard or above, and Technical 
Assistants of National Certificate standard or above, 
for research and development work on semi-conductor 
applications, including transistors, diodes and photocells. 


The applications cover a wide range of interests in 
the field of linear amplification and in the non-linear 
switching field. The type of work varies from funda- 
mental research associated with new devices to 
development work associated with production devices. 


The application group is being continuously 
expanded and there are good opportunities for 
advancement to more senior positions. Initially, the 
work will be centred at the Research Laboratories at 
Salfords. 


Applicants need have no experience of semi- 
conductors, although such experience will be an 


advantage. 


Salaries are based on qualifications, experience 
and age, and are in keeping with present-day levels. 
General prospects within the organisation are excellent 
Applications to Mr. G. A. Taylor, Personne! Officer, 


Mullard Research Laboratories, Cross Oak Lane, 
Salfords, near Redhill, Surrey, quoting reference ERL(W),. 


THE EDISON SWAN ELECTRIC Co. Ltd., 


Cosmos Works, Brimsdown, Enfield, 
Middlesex 


has vacancies in its Research and Development 
Departments for:— 


1. Development Engineers for work on design 
and development of thermionic valves. 


2. Technical Assistants for work in connection 
we design and development of thermionic 
ves. 


3. Mechanical Engineers interested in the prob- 
lems of mass production associated with 
thermionic valves. 


These vacancies are the result of a rapid ex- 
pansion in the Company’s activities. The posi- 
tions are progressive and carry the advantages of a 
Pension me. 

Applicants for vacancies (1) should have an 
Engineering or Physics degree, but applications 
from candidates with H.N.C. or equivalent will 
be considered. 

Applicants for vacancies (2) and (3) should have 
Ordinary N.C. or H.N.C. or Inter B.Sc., or 
equivalent. 

The starting salary will be in accordance with the 
qualifications, experience and age of the appli- 
cants. 

Applications should be in writing and will be 
treated with the strictest confidence. Apply to 
the Personnel Superintendent. 


SMITHS AIRCRAFT INSTRUMENTS LIMITED, 
BISHOP'S CLEEVE, Nr. CHELTENHAM, GLOS., 


have vacancies in their Guided Weapons Research 
Laboratories for Engineers for work on the Design and 
Development and short-order Production ring of: 

(i) Electronic Control and Navigation Systems. 

(ii) Precision electromechanical com nts includ- 
ing gyroscopes, pick-offs, accelerometers and 
small motors. 

(iii) Hydraulic servomechanisms — ep & - de- 
tailed design and development of hydraulic 
components. 

(iv) Associated Test Equipment 

Qualifications required are either degree in Electrical 
or Mechanical Engineering or Physics, OR "HL. N.C. in 
Electrical or ical OR equivalent 
qualification. For the more vacancies, ble 
experience in one or other of these fields is necessary, 
whilst for other vacancies some such experience is de- 
sirable. Salaries will be on a generous scale appropriate 
to qualifications and experience. 

These are progressive positions in a new and expanding 
organisation situated in a rural area and - 
ditions in these modern laboratories are 
voluntary contributory Pension Scheme is in ~ M. 
and ceneen, transport and recreational facilities are 
available. 


Write, in first instance, for application form to: 
Personnel Manager, 
Smiths Aircraft Instruments Ltd., 
Bishop’s Cleeve, Nr. Cheltenham, Glos. 
Quoting Ref. GW/10. 
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THE 


BRITISH NATIONAL Z. & |. AERO SERVICES LTD. 
R A dD i oO wey Cc 4 oO oO L. A selection from our stock of Test Equipment 


ESTD 1940 16-150 me s—Ma ni TF-390G Signal Generator, with individual 
- calibration charts 
150-230 me's and 6-15 mc's—i-222 Signa! Generator, with Crystal 
NOW IN OUR FIFTEENTH YEAR Check Points 
AND STILL 75-330 mcis—GR-804 Signal Generator, directly calibrated 
375-725 mec s—T 277 (Lavoie mod. 105-5M) Heterodyne Fre 


quency Meter 


NO B.N.R.S. STUDENT 508-400 meie-T5-$6 Slotted Line Equipmon 


500-1000 mc's— BYV-232 G.E.C. Signal Generator 


HAS EVER FAILED oniertypomn 


, CAD-150 Marco ymmunication Receiver, A.M. Model 1547 
to pase his examination(s) after completing range 2-60 mcis 
our appropriate study course — + — — 
Type 100-A @” Meter, manufactured by Boonton Radio 
Corporation of America 
Our Si -ret? van 
. ee 
Sincerity, Long Experience, Family —— 
; plies Low Frequency Oscillator (S.T.C.), battery operated; range 25 
Cwnership, Pride of Sersice and a to 120 cycles per second; output up to 40 volts on open circuit 
” and 20 volts into a matched load. Output impedance 1000, 2000 
genuine attempt to mould the “ Course and 4000 ohms. The instrument is individually calibrated and 
eminently suitable for providing an accurate time base, supplying 
to the student, small synchronous motors and many other applications 
Price, brand new and guaranteed 430 0 0 


ee se 
A.M.Brit.1.R.E. and CITY and GUILDS Radio and . 
- Also a comprehensive range of Signa! Generators, Frequency 
Telecommunications Exams., etc. etc. Meters, Power Meters, Universal Testers, et 
Please write for details of the above and other equipment to 
PRINCIPAL Z. & |. AERO SERVICES LTD. 
BRITISH NATIONAL RADIO SCHOO! 19, Buckingham Street, London, W.C.2 
CANYNGE ROAL cl TON ' 4 Tel.; TRA 2371/2 


COMMUNICATION 
FLIGHT SIMULATION ENGINEERS & DRAUGHTSMEN 
A SENIOR DEVELOPMENT ENGINEER Transmission Division 


Ibe Transmission Division has senior and 

} : inior vacancies:— 

is required by LABORATORY ENGINEERS with 

experience in the design of multi-channel 

THE RESEARCH DEPARTMENT carrier line equipment and with ability 
to steer their designs through manu 

facturing stages 

of DRAUGHTSMEN with experience in 


the telephone or other light engineering 


SHORT BROTHERS & HARLAND LIMITED INSPECTORS with good technica 


knowledge and experience of line trans 


° ’ mission equi ment 
to head a team engaged on the development of the computing COMMISS ONING AND INSTAL- 
. ANG ENGINEERS whose work ll 
and servo systems for an advanced type of aircraft flight qual ovestens tours of duty Of verving 
simulator. TECHNICAL WRITERS 
3 } “AL ’ zRS for the 
Applicants should possess a University Degree in Electrical preparation of customers’ handbooks 
Th oO v all as “ 
pngneeriog or Physics, preferably with honours, and have SP eer ee anes el capeete ot Oe pone id 
had considerable experience of analogue computing tech- ment from inception and design to manu- 
facture, installation and entry into 
niques, either electronic or electro-mechanical, or of simula- perational service with the customer 
Specialist experience in any branch of 
tion. line transmission engineering is desirable 
: i for some of the post 
This post, which is permanant and pensionable, offers an Sho Geanpemm & leaned on Mcscepaide and 
, the positions are on the permanent staff 
excellent opportunity for a man with initiative and ability with aeneseus Pension Fund (seasribecery’. 
to join a rapidiy expanding and well equipped organisation. and full range of welfare activities including 
Th b d L d B if medical and dental facilities. 
e interview can e arrange in ondgon or elfast, and Assistance will be given with housing, and 
assistance with housing and removal is available. Sauer aan an 
"LEASE WRITE TO 
Write, stating age, qualifications and salary required, to THE MANAGER, AT. & E. CO. LTD., 
STROWGER WORKS, LIVERPOOL, 7 
Staff Appointments Officer, P.O. Box 241, Belfast, quoting marking the envelope “ Confidential ” and 
S.A.98. givi full details of age, experience, 


qualifications, etc. 


DECEMBI 1955 
ve 
Wireless World 

Rate 7/- tor 8 tips on lam ond 216 fos Cray o8eineel 
une or part thereof, average lines Box Numbers 

words = l Address replies . 7 0000 eo ‘iy ~- 

orld ree’ House, Stamford §t., London, $.B.1.) Trade 
discount details available on « Press Day 
January 1956 issue, Monday, ber 5th. No re- 


rpousibility accepted for errors. 


WARNING 


Reoders are warned thet Government surplus 
components and valves which may be offered 
for sole through our displayed or classified 


columns rry ne manufacturers’ guorontee 
Many of these items will have been designed 
for special purposes making them «unsuitable 
for civilian use, of may have deteriorated as a 
result of the conditions under which they have 
been store We cannot undertake to deal with 
any complaints regarding any such items pur- 
chased 


yew RECEIVERS AND AMPLIFIERS 
r kits and sets from , —— 
prolate 


Yard, N.19 
of High 
equipment 


_ 


Maribor ugh 


IR El 

DEVEL“ 
ton, Birmin 
SPECIALIZE 
Pidelit 
including 
WILLIAMSON 
Stages with 


ECTRICAL 
MENT, Ltd., Bic ated a tie 
am, 6 Tel. East 0822 
in the manufacture 
ind Reproducing 


Tone Control 
Filters, Cross- 


Amplifiers 

variable Steep Cut 
over Units High Fidelity Portabie 
Recording equipments ideally suitable 
replaying the new EMI pre-recorded ta 
Professional Recording Amplifiers, Microphone 
Mixing Units, et Senc for details and 
leaflets 10105 


HIRLEY |! 
Road 


\BORATORIES, Ltd., 125, Tarring 
rthing, Sussex, the precision . gh 
slists; amp iifier type SB/1- 15 
response 15 to 60.000 ¢/s, . 2 

l@db, treble lift 14 db, cut 

A. valves, complete with 5 
input filter 
lucers at 56ens 
superb Mulla.d 20-watt 

amplifiers to suit most 

wwlifers to order fur the 
industries Tel. Worth 

10095 


the 


alized an 
entin 


TY RECEIVERS 
SURPLUS ANY SELOND-HAND 
DHILIPS f¢ ection television chassis, 
Muliard opti unit working, £18 
projection cha leas valves, £12/10.— 
mantle 5 

RECEIVERS AND AMPLIFIERS 
SURPLUS AND pecowe- HAND 
FLDOYSTONE type 556 eiver, 6-volt bat- 
4 ter &3 Hyde Rd. Paignton, me tt 


with 
Dece: ~ 


(5550 | 


erfect gone 
Rd., Wilm 


Oa, Manchéster 


BPpxs TONE 504 for sale 
~ auinfel it 
ion realigned, perfect 
al 5. —54, Vie torla Ave... Red- 
field, B {5406 
SOUND receivers R 3s 8 supplied R.AS., un- 
ed, 27/6, car l ng. and Wales 
Part ngedon, Berks 


RO Rx and oils 
BC34ER CRIOO0 eu 
to R. T. & I service 254 
for l 4986 
and 


in stock, also 
Requirements please 
Grove Green Rad 
{0053 
tuner feed- 


(med long) 


Services, 27, C 
On 
Willa 
amp. an 
gram. mot 
y Whe 


ale a fF rfect condition, Goodsell 

mson G 18 amplifier, PPA. pre- 

t Connoisseur 5-speed 

t.w. pick-up and 2 heads, 

5-speaker cerner system, 

will sell a8 complete outfit, 
don Rd., Chelmsford, x 


yer unit, £45 


{5296 
amplifier 
anne) 


ymniplete connoisseur 
mprising 4-ch 


£60 
e 5 set and mains 
mi la £40 1.0 of above 


WORLD 7 valve quality P.M 
ith cathode follower and magic 
Perspex cabinet, com- 
upuésed 


cream 


original 
as avove 
sing all types 
and slow motion 
) half 


vert ors 
inat 


" unused, 45/- 


"TV receivers to 
ve viewing comfort: 
Box 6562. 


numver, bargain 


tte’ | 
iving juminous glow, | 


uce | 
limited | 
(5259 


i 
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SANUNVEOANEAHUANUAUAE OU AAA MS 


NEW! 


Classifi 


Type P4014 


SH 


This new Partridge unit is a 
High-Fidelity Transformer, em- 
ploying “CC” core construction for 
the Mullard 5-10 Amplifier. 


SPECIFICATION : 
Primary Matching 


8,000 ohms anode-anode 
turns. 


Secondary Matching 
4 sections of 0.95 ohms. Thus suitable for 
accurate matching of most speakers 


Tapped 43% of 


Primary inductance 
75 Henries minimum 


Leakage inductance 


Referred to primary: 12 mH maximum 


Leakage inductance 
4 pri. to ¢ pri. : 8 MH maximum 


Developed for the 


Mullard 5-10 


(Distributed Load Version) 
AMPLIFIER 
Retail Price 98'6 


Write for full details of this and 
other units for special purposes 


PARTRIDGE 


TRANSFORMERS LTD 


TOLWORTH SURREY 
Phone: ELMbridge 6737/8 
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Advertisements 


RECEIVERS AND yp eA 
AMERICAN “General, Bet ene. “tranarece) vers 
$4 aD2i 5.636 


)7-valve 
1.VR105, complete with -- ~~. in 
waled carton with operatin instructions. 
£4, 19/6 mt paid; . ¢.w.o ‘Gnarples 125 
Blackpool Rd., St. Annes-on-Sea, Lanes. (5515 
BECeIVaRs AND AMPLIFIERS WANTED 


TED, second-hand Philips receiver 681 

= foot condition; any distance con- 

sidered ox 6745. (5285 

ANTED Dynatron ‘Ether Marshall" 

chassis or complete radiogra.a.—-Details 

to Box 7271 {5367 
Lovecsrasn RS syne.us AND 

ND-HAN 

ROGERS corner horn ntted new Wharfe- 

dale super 8 Woodcock, 58, Spinney 

Rd., Ilkeston, Derbyshire. (529 

a pes, 4ft, £5 each; £6 fitted with 

new Witnrtedale super 6 unit.--Wood, . 

Grestone Ave., Birmingham (5876 


NE TEST EQUIPMENT 

V signal intensity meter (8.1.M.) for aerial 

checks and installation, etc.; send for full 
details.—Rad.o-Aids, Lid 29, Market &t 
Watford, Tel. Watford $988 (53877 

TEST EQUIPMENT SURPLUS AND 
SECOND-HAND 

C221, exceptional econdn.. mains unit; £24; 

delivered 150 miles Bristol.—Keast, 4 
Withey Close East, Westbury, Bristol (5306 


ELEVISION fiying-spot slide scanner with 

405 line sync. generator, mixer. Oscilloscope, 
12in console Monitour and spares; £150, o.n.0 

Murch, 28, Walton Rd., Southend, Essex ases 
ff 


output 

frequency meters, 

our Kaa '~ are 

Service, 

Ley 4906 
( 


ere. 


IGNAL generators, oscilloscopes, 
meters, valve voltmeters, 

multi range meters in stock 

invited equirements to 


254 reen Kd., london, eh 
NEW DYNAMOS. MOTORS. 


1500 & cyt les altenators 2KVA, 80v 
69, Church Rd.. Moseley 
mingham (466 
A.P No. 2A 1.2hp petrol engine, sir-cooled 
4-stroke, starting rope. too instruction 

book: £17/10 delivered 

T PEARCE. 66 Great Percy &. W.C 

16514 


(near Angel) 
OYNAMOS. morons, erc. a PURPLUS AND 


COND-HAN 
Cc/AC uae” Scares 
220 A.C., perfect order; 
dale Crescent, Liford Val 
4}.000c/s motor-alternator 
output 80v. Iph. 2,000c/s, 6. 25amps, 
comple'e with starter fuses. control 
and voltmeter, all mgupied in ventilated 
cabinet 14inx26inx49in high, new in 
yriginal cases, £16, cart. extra 
P B. CRAWSHAY, 64, Pixmore Way, Letch 
worth, Herts Tel. 1851 | 0096 


NEW maaan ti 2°) | ane SOUND 


RANSISTOR pre-amps for tape playback 
Sens, valve types from £5/15 
TAPE recordin i2gns (mag 
ASqne canetee 
* am pen be 1 

2 


others L 
REFPLECTOGRA oH decks, £51 (Lodestar) 
£5/14, or built isin 


BON FM. kits 
GRUNDIG, Philips, Perrograph T/R 
BARKER L/S supplied 
COM TY convertors availiable from @6 
H.P terms now available 
TEL. Gladstone 1770 
HARDING ELECTRONICS. 
Criekiewood, London wa 
PECIAL offer. Briand new, high grade tape 
leading manufacturer, non -stretch 
based i smooth oxide. on plastic 
spools, boxed in Ott lengths (list 55/-), our 
price 22/6 each or for 6 and above 21/- each 
>in ety spools avatars le for rewinding on small 


Grove ¢€ 


2726 


sets, input 220v 


eve) oF 
complete 


vac 
ens, Swatts it) 


120a, Mora Ra 
10052 


orders cb 
PROFESSIONAL quality tape and disk re- 
corders, blank disks, microphones. extension 
peakers, etc efficient tape and disk service 
im and especially wide dynamic MPs an 
PS 

EROICA RECORDING SERVICES (10949), 
Recorder House, Peel Street, Eocies, Manches- 
ter Becies 1624. Director, Thurlow Smith, 
ARMA {0122 


FOR 
SALE AND WANTED 
ADVERTISEMENT FORM 


TURN TO 
PAGE NO. 179 
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TELEVISION 


RECEIVER SERVICING 
By E. A. W. Spreadbury : 
VOLUME TWO 21 /-. 9d, Postage 
RECEIVER AND POWER 
SUPPLY CIRCUITS 


Covers the video circuit, vision 
tuning and detector circuits and 
includes methods of multichannel 
tuning, the sound 
power-supply circuits There i 
also a chapter on television aerials 
and another on the t 
circuit alignment 


VOLUME ONE 2! 
TIME-BASE CIRCUITS 
All kinds of intricate and varied 
circuits used in T.V. Receivers 
are described with clear explana 
tions of how they work and what 
can go wrong with them 


‘RADIO VALVE DATA 


Characieristics of 2,000 valves 
and C.)%. tube 3/6, 3d. postage 
Compiled by Wireless World 


ORDER NOW FROM 


Britain’s Largest Stockist of 
English and American Technical 
Books 


MODERN BOOK CO. 


PRAED ST., LONDON, Prada 
Open Monday to Sa day, 9a 


channe! and 


hnique of 


9d. Post age 


Si) ) Ya" 
SURPLUS 


TRANSMITTERS. Over 70 differe 


t types 
in stock, ranging from the BC6!| American 
Handie Talkie to the Mar wWB-8 
3.500 wate 

RECEIVERS Nearly 100 types available 


from 15 kc. to | 1,000 Mc’s., including portable 
and directional, the ematiest hand held and 


the largest weighing 10 cwr and ssing 
85 valves 

TEST EQUIPMENT Ame : only 
Over 100 different types of instruments in 
stock 


VALVES Ame ar ve 20 
British, over 


types 


0 types 


RECORDING GEAR by Dictaphone 


Amertype, Soundscribe Armour 
RCA Utah, Memevox, Ediso ec for 
disc, wire, film and tape 

POWER SUPPLY Dynamotro Motor 


Generators, Rectifiers 


from 2 voits 


Vibrators ercters 
100 amps. to 18,000 voles 4 amp 


AERIAL EQUIPMENT Whios, iin. to 
20le. Masts 20fc. to BO Brackets, bases 
wire guys, beams 


MISCELLANEOUS. Amplifiers, Cabinets 


Chests, Chokes metrols, Cords ryscals 
Electric Accessories, Fuses, Hardware in 
sulators, Loudspeakers, Meters, Plugs, Relays 
Switchgear, Transformers, et 

Full lists available 
Send your requirements All packing and 


shipping facilities 


P. HARRIS 
ORGANFORD DORSET 


Telephone: Lychett Minster 212 


Wiretess Wor 


NEW GRAMOPHONE ane SOUND 


equip 

CC" VOX - ’ r equiy 

7 rt qua P 

phone equ t ef 

A180 ote avie af & 
{ amplifier ar ‘ r 
70ane pe C7 ft 
requirements —recorde € a y 
om plete hanne : ‘ 
arranced in Lor r 
PLEASE write f ‘ K.1 

, Park R : N ) 
Braur 224 ‘ 4 r 


GRAMOENOOE AND SOUND EQUIPMENT 
URPLUS AND SECOND-HAND 
wo ua 8. E.DAS5 disk re fir na 
£1 ach one x 


Wy eanite ft opr teck B,. 3 ‘ 
£32. BCM /Rhytt I dor A 


"APE recorder, complete Wearite deck 


abie mic 75 i one 2-speed perte £4 
o Box 3 


tape KS 3 : 
- half ¢ ‘ pert 


"APE amptfr ttle 
MW. tun 


cheap : “ 
ditto, ¥. cheap ar er ‘ 
Box 7085 55 
i INNOIBBEUR Varigroove 5-spee 
ording outfit omplete w wa 
£140, Grundig TK 19 ane y ‘ 
ew 55, Abbey Rd G : 
portable € t e 5 
yughly rece 1 ‘ b E.M.! 
guarantee £2 acce| s 
l¢ Edmar ¢ Margate 
419093 
GPeNvIG 700« f ape reé ie 
J ack, 2 speed : ‘ 
ttle ea rand t ' 
accept & D. Walk I I 
Rd., Maidstone, Kent 
ROFESSIONAIL equi 
hot stylus, sucti wart nt 
BBS feedback hea wit fe 
mixet magnetophor Ape ace iY 
back mat over CU ae rf f 
BARgAINS Gram mot 5-spee I 
Coliaro, few m f ke j t 
tone 640 R.C.A e¢ ‘ t term : 
K.T. Radios, 15¢ th Baling FR 
j South Ealir ta " ‘ 


components SURPLUS AND 
SECOND -HAND 
ADIO CLEARANCE, | y Totte 
d Londo Ww I Museur 
ELECTROLYTICS apa age P 
ft intin p et pa Vn 
wee " y 
1000+ 2000, 6v ; ) 


1s 
¥ 50v 


ze 2! ‘ : 


RADIO CLE 
Rad Londor 


SOUTHERN RADIO £ ae 
S Newport Street Lor Wt 


lapliyed advertisement nae 


GTsneMEn? Bury trated Ca 
12. containing 00 ther 
trica mec, anica ‘ ad 


experiments, et 
Sallis, 95, North Rd. Brig t 


ETAL-GLASS sea t ve r 
ally sealed termina tered « 
tions and fixing: m x i 2k 
(surplus), 65 per 10% ed i B 
shay. 94. Piamore Way. Letchworth. He 
1851 


DECEMBER, 1955 


DUO 


OPEN 
DOOR 
TO 
BETTER 
SOUND 


A very pleasing feature of our business is the 
nber of letters we receive from all parts 


{ Britain and many other countries, telling 

how our Duode ur bring real delight 
A new comment from an American friend says 

My introduction to the Duode was a true case 
f love at first hearing | can unabashedly 
@ that my music system with two Duodes is the 
finest this side of the Atiant 


4 


Without them mus 
sound would be mos drab and ordinary 


Now this is just what another owner says in 
b own way, from Africa 


ever realised before what my new records 


i sound like. It is just os if | had opened a 
a live stud to my old concert-going 
y Londor 
A DOvuode is the fine Armas present 


or yourself or your friends—and 
the most lasting source of 
d satisfaction 


Ask your dealer, or ctly to 


DUODE SOUND REPRODUCERS 
3 NEWMAN YARD, LONDON, W.1 


dein ra 


CO 


“wcllente tH 


SpecialistsinSub 
miniature Telecommun i - 
cation Components 


TEMPATRIMMER 


Nominal capacity 6.5pF—Tempera- 
ture Coefficient continuously adjust- 
able from 2000 to — 2000 parts 
per million per degree Centigrade 
Length | 31" Width .670° Height .5 


etails from 


= WAL s/ 


DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS 


Tel: ULVERSTON 3306 
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K 


RS 
To get the best 


iieibiie performance 


from KT66 
such as 


triodes in a circuit 
the Williamson use the 


GILSON 


15-30 WATT TRIODE OUTPUT 


TRANSFORMER © 


REF, WO794 


FEATURES 
A 30-wact size core of grain oriented laminations 


Approx. 0.05 core harmonic distortion which 
figure will be scill jurther reduced by the applica- 


tion of negative feed-back 

Level respons idb 2. cs to 30 Kels at 0.15 w | 
Zi 2s 20 KO | Ke 400 KQ, 30 Kels 22 KQ. | 
Low winding capacitance Ratio 10 KX) A-A | 
8 x 0.9702) or 8 x 3.70 sec. sections. Max. D.C 

120 mA each anode. Adequate insulation, volrage 
proof, 3 KV peak overall | 


For Unexcelled performance 


from your 
OSRAM 912 AMPLIFIER | 
use the 


GILSON ULTRA LINEAR OUTPUT 
TRANSFORMER rer. wo710 


Wiretess Worip 


WANTED, EXCHANGE. ETC 
XTRUSIONS by Marie 


BUYERS requiring rigid and flexible tubes and 
sections in thermoplastic materials should ank 
for a quotation from Marley Extrusions, Dep 
in Lenham, Maidstone. Ken Harrietsham 
8) 475 
ANTED reversing motor generator type 
73 Write to Box 6414 520. 
dy receivers A.P.” 4, also T.N 
18 9. etc and any rad est gea 
LESLIE DIXON & Co., 214, Queenstown Rd 
Battersea, 8.W.8. Macaulay 2159 176 
ANTED. tuning units. TN17, TN16, TN19 
for R54/APR4 £50 eact offered Box 
4963 yar 
ANTED. set manufacturer ex-Gover 
ment radio equipment arge or smal 
quantities of valves, electrol) speakers 
neters, also components 
LOWE BROS., 9°. Diana Place. Euston Rd 
N.W.1 us. 1636/7 [4aas 
ANTED, HRO coils, Rx et A.R Bas 
BS348s. S27s, et Deta k.1T 
Service, 254, Grove Green Rd., London 
y. 4986 
ANTED, valves TV tube telev ns 
radios, radiograms, ta je 
Willetts, 43, Spon Lane, West. Bri mwich 
Tel. 2592 
ANTED. good quality communication RY 
tape recorders test equipment domes 
radios, record Diayers amplifiers, valves, com 
ments, etc es* years >. send ¢ 
hone Ger. 4654 Miller 5s Radio 1. Newpo 
ourt. Leice-ter Sq weco.2 4824 
ANTED communication equipment tape 
recorders, test equipment valves 4 
amplifiers, et Ger. 8582. Leed Radi 3% 
Lisle 8t Leicester 8q we 1998 
ANTED, B.C.610 Hallicrafters E T4556 
transmitters and spare a! same 
best prices.._.P.C Radio. Be avor Lane, Har 
mersmith, W.6 079 
ANTED, wattmeter, 150v |175w. 400 cycle 
5-phase balanced load ’ standard 
wattmeter to cover this range Staravia 
Blactbushe Airport, Camberley, Surrey 5283 
RGENTLY wanted, manuals or instruction 
books, data, et on Ame on or Britial 
Army, Navy or Air Force radio and electrical 
equipmeit Harris v5 Wa ir &t wil 
Gerrard 2604 Sie 
ANTRLD ual generator ypes TP144G 
TPSI7F TP762A. frequency meter type 
BC221 TS174 TSi75; also receivers ype 
R1559 and F1294.Send price and detai 
Hatfi-id Instruments, Lt 175. Uxbridge Kd 
Hanwell, W.7 el. Ealing 0779/9857 1057 
LL U.B.A. V.H.F. test and communication 
equipment; T8174. TSi7* TS47 
freq. meters, receivers 1294, 1559, Hali 
8.27, 8 27CA. U.B.A.; APR4 and trning 
TNi6. 17, 18 and 19, RCA AR&#SD-LF 
craliers 8X28; vaives 707A-707B 2K28. 
2K5 2K41:; highest offers given b 
Ger. 8410 and 4447. Universal Electro at 22 
Liske & Leicester Leg London. W.C.2 229 
OR sale, new ma , = 1-Osram valve 
ype CATI?C, CAT20C, CAT9, ACTI4 
CAMS etc 
ALSO smaller STC vaives, complete with crates 
TENDER forms and details available from 
Controlier of Stores, De tment of Posts & 
Telegraphs, Aldborough House Dublin, Ireland 
5554 
ADIO valves, most types available im 
mediate delivery postage ree —F 
Camp us , Sudbourne Rd Brixton Hill. Lon 
don w.2 5312 
CA NETS 
RWIS RADIO wey the best se tion and 
finest finish.-Gee page 164 {0224 
ALNUT radiogram and television cabinets 
soundly consiructed; stamp fo Jetails 
| R. Shaw, 69, FPairlop Rd., Leytonstone. E 
5162 
METERS WANTED 
W.*. urgentiy require meters of all types 
meter components. test e nent, etc 


pecially designed for 


FEATURES 
An adequate core of grain orienced laminations 
Low winding capacitance. High primary induc- 


this circuit 


cance. Very low harmonic distortion. Very low 
intermodulation distortion 
Complete stability under all conditions. | 


Modest cose List price £2.12.6 


MAINS TRANSFORMER for .. 
G.E.C. F.M. UNIT. List Price 27/6 
nformotive leaflets on the above 


R. F. GILSON LTD. 


tie ST. GEORGE'S RD., WIMBLEDON, 8.W.19 
Phone: WiMbiedon 5695 

MAKERS OF NEON SIGH TRANSFORMERS 

Contractors to Admiralty, ete, AAD. Approved 
Berry's (Short Wave) Ltd., 25, High 

Lendon, W.C.1 


Please write for 


Stockist 
Holborr 


any quantit rge Or smal ash 
ANDERS E CTHONICS L Hampstead 
Rd.. London Euston 1659 4663 
mePaine AND SERVICE 
AINS transfortsers rewound, new trans 
formers to any specificat 
MOTOR rewinds and comp hauls; first 
class workmanship, fully 
PM. ELECTRIC Co I Bidgs 
Warser Gate, Nottingham 4789 
ols 
AINS transformers B.H.T.s, chokes, field 
5 mm f tly and efficiently re 
un or manulacture ) any specification 
LADBROKE REWIND “SERVICE Lid 200 
arrow London i) 1222 
RANWORMES rewind service matey 
EHT transformers and chokes, promp 
delivery, range of replacement types ¢x~-stock 
or manufactured to your specification 
METROPOLITAN RADIO SERV:CE © ie 
Kilburn Lane London W.10. Ladbroke 22% 
O20 
RMATURE rewinding service w the trace 
vacuums drills grinders hood drye 
jental motors, vacuum cleaners. armature re 
placed from stocly, 24 hours’ service ve wr 
guaranteed we aiso specialize in compiete over 
hauls and rebuilds of vacuur eaners, & 
vacuum cleaner parts. hoses earings. fans 
brushes for any make in stock Regam Ele 
tric, 95. Park Lane. Leeds, | O03 
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Qrmstiong 


Specialists for over 20 years in the 


monufacture of 


HIGHEST QUALITY CHASSIS 


Hand made by Craftsmen 


~~ 


Price 


£23.18.0 


@x) 


F.C.48 rapioaram cnassis 


with provision for P.M. Tuner 


e@ & VALVES including 2 double trodes 
@ 8&8 WATTS output from push-pull tetrodes 
@ NEGATIVE FEED BACK-—20 dB. re 

sulting in negligible distortion and high 


damping factor 


@ BASS and TREBLE controls independent 
and continuously variable. LIFT as well 
as cut Unique Thermometer Visual 
Indicators ensure positive setting of these 
controls 

@ MAGIC EVE Tuning Indicator 

e@ 4 WAVE BANDS: 16-50, 49-120, 190-550 
900-2,000 metres 

@ Large 4-colour uminated dial 

@ Overall size 12}in. « Vin. x Opin. high 


—F. M. 56 tuner 


421 (imc 


(ax 


@ PERMEABILITY TUNING 

@ FREEDOM FROM DRIFT 

@ AUTOMATIC LIMITING 

® MAGIC EVE TUNING 
| COVERAGE: 85-95 Mc/s. IMAGE RE- 
JECTION: 26dB LF. REJECTION: 
60 4B. CIRCUITT: A tow noise triode R.P 


Stage is coupled to @ high «tability frequency 
changer. This i# followed by two LF. Stages 
and a triple diode triode ratio detector and A.P 
| Stage YALVES: Mullard HOCSS Eras 
| EFS. BABCSO, BM34 


| A NEW HIGH PIDELITY RADIOGRAM. 


| See 
T 


eet 60 for details of the ARMSTRONG 
ER RADIOGRAM 

All our models are seotd ander full aed ancenditiona! 
money back guarantee of satiefaction Prices inetude« 
Purchase Tax 

HIRE PURCHASE facilitios are aveimtnte 
Demonstrations at your loca High Pidetity «pertall «t+ 
a our Ghowrcom io Holloway 


Write to us ‘or descriptive literature 


mentioning W.W 
ARMSTRONG Yi tvision CO. LTD. 


TELEVISION 
Wariters Road, London, N.7. 
Telephone: NORth 3213 
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“AUTOMAT” 
The Reliable Battery Charger 


As supplied to the Ministries, County Councis, 
and te makers of “ The Best Car in the World.” 
Export Enquiries Weicomed, Special units to 
order up to 750 watts output. Seienium rectifiers 
40 ma to 10 amp. Transformers up to 1 KVA. 


on CAR HOME CHARGER 
Benne 8 AMP 
* Thies new, robust, utter 
reliable 6 ¥./12 any 
charger with fu cooked 
selaahum rectifier, for A‘ 
15/240 wt ' 
ammeter model §7/6, v1 
4 Fd glowing ladicatat 
model 46 Ditt at 
amp., 244 18/- to above 
. . Truck charger 6 ¥ ’ 
amp,, 26/10 
FOOLPROOF CHARGER 
Th “A 
lasting a6 sold 1A yoarsthr ww New WN kit 12 
2 amp. rectifier 4) watt tmpregnete trane., ballast 
bulb for 6 ¥./12 v. career, 20/6, vo Handeome 


but anuneter model, add 


aumeter,for2¥..6¥., «.. 61 ane 12/6 extra 


pp. 2 
GRLENIUM RECTIFIERS, vew stock beet makes, 40mA 
to 1 amp... 2 ¥. to 110 ¥ Kiamplea , hh. wore 
Tie, tw, Ole, WA/lA © at 4a., IB/-, pw. 44. 129 
6 4., B4/-, large haned 6 amp : », 0 
iy ry he. ‘ : 
i «., 26/-, 9 «.. 2 HLT 
' 9/4, 20 v. 66 mA., Weatal 
mA., 14/-, A. bridge 
A. how., B=, BD 7a 


CHAMPION PRODUCTS 


43 UPLANDS WAY, LONDON, N.21 
"Phone: LAB 4457 


-—— CABINETS nen 


ash y 
VM) da 


We can supply an, 
Cabinet to YOUR OWN 
te hae The one illustrated can be 
ned in wainut, o8k or mahogany for 
as is or as «@ COMPLETE RADICOGRAM 
incer poreting 

S-VALVE SUPERHET, 
J-speed Plessy Autochanger 


and = 10in ws Speaker £48.0.3 


S-VALVE ARMSTRONG F.C.4. 


3 d Col A h 

thd l0in, WB Speaker £60,14.8 

14-VALVE ARMSTRONG EXP 128 '<. 
£95.5.11 


J-speed Garrard Aucochanger 
Speaker and 


end i2in. Goodmans speaker 
Ailernalive arrangeme pte 
Alitovha ange: pplied 

Send |/~ tor complete Catalogue of Cabinets 
Chassis, Autochangers ~ LSocmnere (retunded 
on receipt of order) can be arranged 

Lewis RADIO ‘COMPANY 

120, GREEN LANES, PALMERS GREEN, 
LONDON, W.1} BOWes Park 6064 


i Ch ashe 


can be 


Wrretess Wortp 


REPAIRG . SERVICE 


| OUDSPEAKERS prompt M 
~ Loudspeaker Bery B ngdaor i 
Onxtord 
HOUR service, 6 1 guarantee 
transformer ewir nair tr 
et all types of new ans e 
pecificatio ? r 
ecard for trade 5 f Maje Ww 
160, Windham Rd B ith 
C. BOULTON for reps t ar 
speaker specia } eay an 
types, cone assembiil« field ep 
sorle pressure in phor 
formers rewound an i atic 
rewim Lumby Mar este Rad ' 
ford Tel. 22858 
EWINDS and conve ‘ 
put trans pick-uf k 
from 4/6; P.P. equipme ‘ : 
guaranteed N. I t nds 13 i 
Willesden Green, N.W Te A 


worth 7791 
one WANTED 
ILECTRONIC developme 
Box 


technical drawing 3 

APACITY exists for sm assemb 4 

also amplifier PM. t to ape I 
7104 ; 

APACITY available f all piast 

and stamping ¢t hest 
work reasonable price yeciality he 
wids and electron omponen T make 
25>. St. Stevhens Ave. London, W.12 
pointment by phone e 9 


CAPACITY AVAILAGLE 


E have a limited the 
facture of sma pre igs, f 
and automatic assemblies easonable 
clean work rom ot D ‘ Philder F 
gineers, Ltd., Box 75l¢€ { 
PAINTS CELLin Ose aALD 
AINT spraying ibook 


cellulose and syr 


ing requisites suppli« eo 
nard Brooks, 53, Harold ¢ 
MISCELLANEOUS 
Taam INE parts 
TELEPHONE handset moulding P.O. t 
l2/e r set 
SINC LE p way plug 4 ea 
TRANS MirteRs 10/6 ea 
TINSEL flexible cords, tagged each end, 4 
engthe Bd each 
VARIOUS type reiay nduc nm o 
enils, condensers, etc t e on applica 
tamped addressed envelope 
ONILY COMPON I i Lia 
Mo Holywel Flint e 
A PoMatie colt winde ittle used: £5 
Horne, Pirtoll, Piuckle Ashford, Ke 
. | RY not get your tapes fror N, I 
jons? it i rt hile Bee be 
SELLING by post I ‘ t printed 
* cheapest rates: quotations f Sparke 
Ledg+r Lane, Outwood, Wakefield 
APE to disc, LP 2 Ll 
leafiet.—Marsh, Little ace Me 
Lane, Aughton, Ormskirk, La 
AM range. fo Gua ndin na ‘ 
range from 23 t +4 wa Hawk 
Witton Rd. Aston. Birminghar r g 
ETALWORK, a typ abi net 
I races, et¢ to j own p 
apacity ave able t : n 


san work up ] 
PHILPOTT’S METAL WORK 
Chapman 8t Lc ughborou 


OUR own ta ' jit tra 
YE 7 or Pp.s Writ ‘ 


Queenswa Private Re 1 
Queensway w2 Te Ba § 
Recording 
on tape re din leserve ft 
ity transfe | 5 f 
40 min L.P. 2en 5 a Kima t 
vouchers with tape N Production 
Bryanston &t.. W.1 An 109 Pad 5 
UILD your own TV ar ab 
eration maintenance S€ 
qualified engiveer-tutor availabie whi 
are learning and buliding Free broct ef 
E.M.I. Institutes, Dept. WW La o Ww 


(Associated with HM V 
G® DERSTAT No B) ck 
business that looks w the 
tion of leaflets, brochure 
Por further deta of } 
please contact Guiderstat, Pr 
sropmers 25 Downham Rd 
issold 6715-4-5 


OPPER wires enamelied, tinned, Lits 
silk covered, all gauges; B.A. screw 
washers, soldering tag elets, ebonite 
aminated bakelite panels bes, coll for 
Tutne! red, headphones t e 
radio publications, fu range available 


Sa.¢.; trade ag > Post Radio Suppl 


Bourne Gdns andon, £4 


Hiory eficien’ aerial f ommercia 
ev we supply an ex wdar anter ' 


play consisting of moulded akelite insula 
stand off mounting bracket pole pine 
and director ¢Aaily adjuste suit whate 
band require hese aeria have cost seve 
pounds to manufacture pecial price 


I pius 2/6 packing « postage “ 
Wireless Stores, 46. Staff t Wolverhs 
ten 


es Pee 0%? Qe 
ETTER 
ARGAINS 
BRAND WEW. ORIGINAL CARTONS. 


DECEMBER, 1955 


RY. UNITS. TYPES 26 or 27, 27 
RPS Holied, 10/6; LF AierLirten 178, 
Moja, with sives, 22/6 (poet 1156 Cot 
ow. 12/6; une 9/6 ARRIAL RELAYS 
. ‘ 7/6 DEBAMOTORS, DA 
pat 60 mA. and ¢ yM 
719 Fiite theac 26 CLOCK WORK Con 
- 8/6. Remote tactor 2 
Us ° "CONT ACTORS ° 6 
7 with al alv , xtals, 
as. “ f it 37/6 
t oO, ¢ sives, 20 Rx 71 
amp. 166, valy 15 6 each 
RHEOSTA 13. 


126 VIBRAPACKS PCR D 
17/6 


arr, ¢ 


CONDENSERS, eleetrotyt 13 samples, range 4 
7/6 (post free): Bak. tubular, 0.1/1 
800 » } kV 6/3.5 «Vw 
kVw, Li/+ encod USA. Bathtubs ‘ “ 
if ] i 
1/6 
METERS | NEW -BOXED 
FSD Scale Tyve Fit Price 
MC Pr. J 10/6 
mM ! qJ- 
4} Mé Fi.Rd. 20/- 
200A i Mc FIR Fle 
4 ) mui Pr. Rd 6/- 
: Mt Fi.8q 7/6 
‘ 00m 4 Mi Fi.aq 5/- 
A Mi Fi.Rd FI. 
4 mM Fi.#4 FI. 
A i Mc Fie 7 
‘ ui FLLR 7 
; TO Pr.Rd 7q/- 
RESPONSER RDF1, new tition, with valves; 16 
oT] 25/- (curr 4, ne nditior ! 
30/- (carr. 9/6). TRANSFORMERS 56)-0-500 v 
A., 40/- arr ‘ 0-700 ¥. 1 mA., 20/- 


aged termi 36 
4/APS13, new, I aives, 20 s IFT 
ur. 8 
Cat's Ve eas, ¥, 35/~. USA Dynamotors, 12 
15/-, 100mA, 17/6. Meters, imA, Mi 
‘ Fi.Rd.. 45 
. juiries. B.AJ a Terme: Cash with 
Postace cutwe, Imuneiiate despatch 


W.A BENSON ww) 
108 Rathbone Rd., 


SUPERADIO 
W'ehapel) LTD., 116 


I pool, 12 Whitechapel, Liver- 
STO 1604 pool j ROY 1190 
“| « 
~ 
Fidelia 
HAND BUILT 


QUALITY 


MAJOR 


10-VALVE 
RADIOGRAM 
CHASSIS £3284 
ant ast they do as For ® A sup 
’ sis the we The ae of 7 AM/FM 
ole giving receptior HF/PM trans 
“ we ” r nor . . hae mised « o 
’ tela . th ‘ . a this 
equipment cannot The res 
ak tor themmelwes ax are owe worth « . 
Fidelia Major 12-ve AM/™M ‘ 242 06 0 
Pidelia De-Luxe . AM/FM model €98 0 O 
Fidelis Standard 9-vaive AM/FM mode £22810 0 
Fidelia F.M. Tuner Unite £1810 0 
Pidtia V.H.Q very a quality) 
scuplifier with tone mer nit £27 10 06 
, etaile these and other ule g 
oat 
if} 2 AMHURST ROAD 
) TELSCOMBE CLIFrS’ 
- Nr. Brighton 
{ 
ELE nO li i SUSSEX 


Tel; Peacehaven 3154 


~EVELOPME STS- 
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7A? 
CHRISTMAS 
PRESENT 


FOR 
YOURSELF 
OR 
YOUR 
FRIENDS 


Membership 
of The L/P 
Record _Lib- 
rary is an in- 
vestment for 
the New Year. 


Why not take 
out a trial 
membership 


YOURSELF 
NOW. 


REMEMBER! 


@ ic costs as little as 
! (approx per 
week each LP 
borrowed 


@Rewrn of Post 


Changing Service 

YOU say how 
often 

@ Special arrange 


ments for mem 
bers interested in 
new issues 


@ Our completely 
comprehensive 
catalogue is cur 
rently extended 
to include vir 


tually every re 
commended L/P 
issued 


For full details 
send S.A.E. (1d) 


to:— 


Gift Tokens 
are available. 
Presented in 
an attractive 
seasonal card 
and inter- 
changeable for 
Library Mem- 
bership or 
new L/Ps. 


We send full 
details of the 
Library Ser- 
vice with each 
Token. 


AND 


@ We can supply a 
brand new (guar- 
anteed unplayed) 
factory fresh copy 
of any available 
LP to order 
With each pur- 
chase goes a POST 
FREE change of 
Library records. 


@ Many of che LiB- 
RARY COPIESare 
themeseives 
marked down for 
sale a: most reas- 
onable second- 
hand prices. 
(Surely the ideal 
way to buy a 


“used” record 
is to hear it 
first!) 


@ NEW Compari- 
son Scheme en- 
ables you to hear 
the best versions 
of standard works 
together, before 
a purchase 


L/P me 
REcoRD 
LIBRARY 


SQUIRES GATE 
STATION 
APPROACH, 
BLACKPOOL, 
LANCASHIRE 


| APPLICATIONS are invited for appoin 


Wirecess Wor._p 


NOTICES 

Siren SOUND RECORDING ASSOCIA 

TIC Details of member pen 
the syetuasional sound recording engineer an 
all others interested in recording sh quaiit 
reproduction and other branches of aud 
engineering, together with details of the Lon 
don lecture programme and the Mancheste 
Portsmouth and Cardiff Centres, may be ob 


tained from the Hon. Membership Secretar) 

H. J. Houlgate, A.M.1.B.E., 12, Strong bow Rd 

Eltham, 8.E.9 05 
Si TUATIONS VACANT 

The engagement of persons answering these 


advertisements must be made through the ioc 
office of the Ministry of Labour and Natione 
Service, etc., if the applicant is a man aged 


18-64 or a4 woman aged 15-59 inclusive. unles 
he or she or the employer is excepted from the 
provisions of The Notification of Vacancic 
Order 2. 


SENIOR Engineer 


IS required for an interesting appointment in 
the Simulator Department of the 
ENGLISH Electric Company, Guided 
Division, at Luton, Bedfordshire 

THE successful candidate should have a sound 
knowledge of Servos and electronic egutpment 
in general, together with considerable ’ 
ledve and experience of LM amplifiers 

THIS interesting appointment, which is pen 
sionable after a qualifying period, carries an 
attractive salary, good working conditions on 


Missiles 


now 


first-class equipment, and offers ideal prospects 
in this specialised field 

APPLICATIONS, which will be treated 
Strict confidence, should state full details 
past “gy and qualifications and sh 
initiall ressed to rox} No. 844P, D 
C.PS Y see Brand, we § 


Cmeu IT Design Engineers 


ARE required by Decca Radar for positions 
creuted } the continued expansion of th 

Research Laboratories. These cover work in a 
wide field, embracing high and jw power 
Pulse, receiver radar display. and tes 
equipment design in standard and sub-minia 


ture form 


Applicants should preferab be of 
degree or 8p ve 


standard, and 


Previous experience in this field A 
scheme is in operation. British Natio 
essential..Please write to Decca Rada: 
2. Tolworth Rise, Surbiton, Surrey 
reference RLA.105 


Taurs HOUSE, London 

RADIO Maintenance Assistants wanted 
RADIO Maintenance Assistants are re 
maintain redio and radar equipment in 
houses and Light Vessels 
CANDIDATES must possess a knowledge of the 
fundamental principles of radio and radar and 
must have had practical experience in the 
maintenance and use of such equipment 


jired t& 
Light 


HEN not engaged at out-stations successfu 
| candidates will be required to work at_ the 
Trinity House Depot, lackwall, London, E.14 
Salary scales £595 rising a £725 (minimum 
linked to age 28) or £475/10 rising to 40 
(minimum linked to age a. depending n 


ualifications and experience 


PPLICATIONS to be made in writing to The 
Secretary, Trinity House, London not 
later than 19th [December 1955 cating age 
present occupation, 


gre ations, experience 
f 


and enclosing copies of testimonials 5598 


OLD COAST GOVERNMENT 
BROADCASTING ENGINEERS 


tment as 
Asst. in Engineering Training (Radio Fre 
vency) 
DUTIES Responsible under the Head of Engi 
sooring Training for the training of pup 
attered in small groups over wide areas b 
foctures and postal courses up to approximately 
the standard of the B.B.C.'s Grade © examina 
tion with emphasis on radio frequency subjects 


and on t theory «@ operation of radio fre 

pms ad geulpment Will also be required to 
ut some operational! duties 

QUALIFICATION Candidates should have 


wt or have been exempted from Sections 

A and B of the Assoc.ate Membership examina 

on of the Institution of Electrical Engineer 
hold equivalent qualifications 


| GanDIDA "ES with exceptional experience but 


not so qualified may 
ment Candidates 


considered for appoint 
should have «a thorough 
knowledge of tranamitter. aerial and teede 
systems, receivers, etc., and should also have a 
sound knowledge of the fundamental theory of 


audio frequency and power frequency equip- 
ment and >e capable of lecturir these 
qubjects Previous teaching expe nee is 
desirable 

Ft pe OF SERVICE 


The agpointmens wil 
on contract/gratuity terms for one tour of 
is to 24 mnths with extension provision to 
two tours Gaelary in range £1,600-£2.05 «a 
cording to age. qualifications and experience 


Gratulty at rate of £12/10 for each completed 
month's satisfactory service Pree passages 
appointment and on leave for officer, once each 
wey for wife and up to three children under i% 


5) may be payable Basice furnished 

accommodat son at £90 pa. renta! Income Tax 
t low rate 

} SANDIDATES should apply to the Adviser on 


ecruitment. Gold Coast Office 15. Belar 
Square. London. 5.W for a form of app 
tion § 


165 


from 


THE LITTLE FACTORY 


WITH 


THE BIG 
REPUTATION 


TRANSFORMER 
TYPE 4814 


Grain Oriented Core 

Primary 66000 centre tapped 
and tapped at 43%, Secondary 
0.450, 1.80, 40, 70, 110, 160, 220 
and 300). Handles 20 watts ac 30 
Frequency response 0.2 db from |5~ 
to 45 Ke 


Price 145)- lor open type 

Size 4hin. x 4hin. « 44in., 

Hin. x Bhin.x TBA 

Weight Bib 

(Potted Type 155,-) 

For the tech ily minded 

Primary inductance 90 hys. D.C. Resistance 
400 + 400 

Primary leakage reactance to secondary 
4 m/Hys., series loss 2200) 

Hall primary to secondary 


fixing centres 


2 mity 


series loss 750) 
Half primary co half primary: 4 m/Hys 


DEVIZES, WILTS. 


166 
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SITUATIONS VACANT 


ADIO Technician required by ‘ Th 
OPPORTUNITIES 8:3 e 
. GOVERNMENT of Kenya f ervice « 
tor of Police Coracde ipernurr o) 
IN RADIO ty he ae LESDIX 
manency, commencing sala ine ee ¢ 
= é teraporary allowance 5 a ealary) a latest model 
fj Get this FREE Book ! | | '5*,'°, grer'ous **perience in, scale 790 risia Crystal Set 
A s , " - 8 ars tervice) f a A e £350 f ys 4 
‘ENGINEERING f ance payable 
f ; Black or brown 
OPPORTUNITI ’ . 7 
: at Bakelite case 
: = moe, we S fitted tapped 
: f acrial coil litz 
fhe igh! wound, for long 
pa mt in wr short acrial, germanium diode var. cond 
t Tek tif ates in Radio anc as transformer, plugs and sockets for acrial 
in 144 the Tect nee Radio B ce with | and earth connections, double headphones 
iter r with @ reputable f ent | With headband cord and plug. All aerial 
meatendin Depart met teste a r/¢ » fo ‘ t 
wlud pepat ment aa ” ‘ 8 “ bs ths ae for leafle 
that accommodat d be fou SEWING CHINE MOTORS. Brand 
amilies during the f t Ww » P : . ) j P 
t tudy Seown Agents 4 24 pe . new and guaranteed, 230 volts A.C., radio 
hes of State age, name it etters, full qua suppressed, with fixing bracket for any 
rELEVISION and tions and experience ar te M1 /56755/W? ordinary sewing machine, foot switch and 
RADIO, A.M. Brit -XPANDING E . needle-lite, £7/5/-, post 3/6 
7 NDING Ele ) n aia at : 
1. & City & E : TERRY ANGLEPOISE LAMPS. For 
Guilds Special Tele- “ res sbie and ‘ —_— drawing boards or workshop; stay in any 
, rT abl d expe 
, SENIOR Electror F sition; for wall or machine fixing, 
vision, Servicing, Sound ;: 
TO undertake a © pa ' 3.8.C. Lampholder, shade, resistance, flex 
Vilm Projection Short velopment of a ‘ f ‘ 
- High | : juipment and cord, 35/-, post 2/6 
ave nh Frequency anc < mer — _ . . 
, , ERE | pppointmen i anent a TRANSFORMERS. Auto or double 
General Wireless Courses nonaale a aries are 
. engineers capable f D er wound made to specification or write for 
We definitely Guarantee | SiR sepeive and oe list of stock sizes. Offered at bargain 
“NO PASS ‘NO FEE” || ious, Beare a A prices 
| Honou ' ‘ . 
— ae af senane . . 4 " — — ’ 
| ck oF academic qualifications RESISTANCES. Wire wound for 
' x th eek th [RIENCE je severa Dimming or Power Regulation Made to 
pelt edn mm book for y Ww { u peut’ Soaee. at . % know order, or write for list of stock sizes 
copy t wi be nt FRE and 0 inicatio an advante , 
wit ia os ~— | APPLICATIONS ’ ed a8 conf MOTORS, DYNAMOS, TRANSFORMERS 
uy . | and should be te ‘ t r WAVEMETERS AMMETERS, VOLT 
BRITIGH INSTITUTE OF Bow ag): a. - ‘ n R. B METERS, etc. Send us your enquiries 
ENGINEERING TECHNOLOGY Middlesex The price of our 24 volts D.C. input 
s08b COLLEGE HOUSE H.P. techniciar i by the 023 volts A.C 50 cycles output, 100 watts 
fe-a1, WRIGHT'S LANE POLICE Departm: British Guiene ROTARY CONVERTER 
wa tract for one tour ; ars Sala is £4.5.0Ocarr. 5 
equivalent rate yf ‘ 4 4 ra j O, b 
gratuity at the rate ‘ P . (Jwing to a damaged figure im our ctober 
Pree furnishe qua Pree passag idvertisement,in som opies, th as not clear 
Liberal leave or " Candidat 
have had a tho igt 4 ng in the x ple 
a —————en, | Of radio and Soee t experience in t ‘ + . ’ 
ARC 1 VHP Tranemitter/Receivers installations tenance of VH inicati« ' ‘ "Ss +] a 
RSOB/ARND Uiide Slope Receivers me SS Ee nication equipment [Leslie Dixon & Co. 
ARN? Radio Compass installations to train local person: naintain ar perate | Dept. A, 214 Queenstown Road, London, 8.W.6 
The above and many othe: American radio equipments the equipment Writs he Crown Ager : T . ! j 
im stock at Croydon Airport Méilipanks London, 8 W State ag ame in | mms Telephone : MACaulay 2/59 Sees 
a . Dlo« letters, fi jualificatior a expe t 
PHONE, WRITE OF ‘ and quote M2C /41246/WF 8 
AVIONICS LIMITED, UOLEAR react ring 
CROYDON AIRPORT, SURREY || OPPORTUNITIES exist in the 
aboratories o c ‘ Ltd S« 
Telephone: (ROydor ro | Sea, for engineer Kk oO ‘ r 
Tm A ' Creydor natrumentation f ext mena ! A 
a producing nuciea react a positior 
permenent i pensionalhls and f 
prospects are ¢ 1; apt nts » Kpe ' 
mn an = the fo wit fields sh 1 
. - Lhe personne! manage 
) “DIPLOMA” HEADPHONES $ TELEPHONE neers to de 
, : mente QUARTZ CRYSTAL UNITS 
DIPLOMA” HEADPHONES 9 | ELncTRONIC “engin design 
dance fle ; 
. equipment radiatior a ne 
Des! GN izhtsmer » ii, 
DRAUGHTSMEN 5 p ~» : 
ILLEGE of Techr « Birr 
DEPARTMENT of Physics and Mather 
THERE is va f . resea - 
—4 } n electronics. Cand es must » ; 
honours degree in ¢ preferat 
, he he ac iniversity which award aner de ee exte 
Lightweight High Resistance (4,000 nally, The appointme volves a ‘ T 
ohms). Camplete with cord amount of ten 1g ype 
16/9 ; ‘ ance % B 
ideal for CRYSTAL SET! iam, (Purther | Bduicat eee, Sor Ce B7 
— , [oo Assistants. Ba salary me £ 17 : 
he “TYANA™ Standard Soldering tron (women) £455 (plus equal pay incre 
increments for Te ved trait ar . - — — 
= trial ofr t hing experier 
—_—{T- etm =<) 2 PURTHER part a —v yg The type 87 unit is mounted in the standard B7G 
= may be obta ned tron Recistra: . valve envelope and is hermetically sealed and 
Adjustable Bir f Technology ft t. RBire fully evacuated 
Weight approx. 4 oz coven © Cs . we ~~ ate Available for the frequency ranges from 100 ke/s 
Heating Time 3 mir to him Bot 4 veeks ; » | © 300 ke/s. and from 3 Mc's. to 16 Mc's. Gold 
40 Watt economy Df insertion of the ive emer electrodes applied by cathodic sputtering give 
@ Stanz on. K R Pr LING . permanence of calibration Normal! adjustment 
tandard Voltage Ranges CLERK to the Gove B accuracy 0.0! Max. adjustment accuracy 0.003 
4/11 IREMAR pee alised e ectr Early delivery can be given of some frequen 
Replecement Elements Bit lways hom — Bon) eoreticul knowle . cies, and we will be pleased to quote for 
available . ADIO & 7 : your specific requirements 
é elev t ervice ngineer 
KENROY LIMITED quired _ 5 ges, Lid. M e THE QUARTZ CRYSTAL <o. Ltd. 
162,207 UPPER ae ISLING"ON & soy aa hs. Grive. 7 63/1 Kingston Road, 
LONDON — gg - NEW MALDEN, omer 
’ 45 years 1 rt m persor hog 
elephone. ¢ cel sry 4905-4663 pins Apply Men aft < ontr er, 23 I Telephone Cables, etc 
: rovisions Building Somerset Street W MALden 0334 QUARTZCO NEW MALDEN 
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STEEL = A CASES WITH cranes 
NEL, SLOPING FRONT 


6in. «1 


SMALL STEEL TEST METER CASES 
WITH ALUMINIUM PANEL 


4in. = 4in 
6in. « 4in - 
in. x Gin - 
10in. « Gin ad 
wanes STEEL CASES WITH 
“we eee PANE 
in. « Tin 16in. = 9in. = Fim.. bd 
12in in iin. « Lhia. * Pa, 
i 4in in. «7 e 19m. x Lin. * 40m je 
idia. x Sin. x § 
18 6. be G. ALUMINIUM CHASSIS 
Sin. « Gin 7 i4in. « Sin. « Zpin. fs 
10in. « Ge ; 83 léin. « Sin. x 2pip. t 
12in. = Giz 8 i4in. » 10in, « 2pin - 
12te sin ; 9 17in. x 10m, x Zpin. 6 
18 8.W.G. STEEL CHASSIS 
Min. « Fir ; 98 i7in. « 10in, « Zin. 
Mia. « Win Hie 103 17in, « 10m, « tt} 
FULLY DRILLED GHASSIS § FOR 


WILLIAMSON AMPLIFIER 


G.E.C. OSRAM “612 PLUS” AMPLI- 
FIER DRILLED CHASSIS 


G.E.0. OSRAM “912 PLUS" FRONT 
PANEL me 


27/6 


“PARL” CRACKLE PAINT, BLACK, * 
per tin 

ELLISON TRANSFORMELS 
ALL 200-250 v. PRI. UPRIGHT MOUNTING 


P20. Sec. 250 v. 20 m/a., 6.3 v. fa. Sv. 

15a 23- 
Pll. Sec. 250 v. 30 mia. 6.3 ¥.28..5¥ 

2a 9 
MT162. Sec. 250-0-250 v. 60 m/s. 6.3 v. 

3 v. 2a 25/6 
MT137. Sec. 250-0-250 v. 120 mi/a., 

63v.7a,5v.38 406 
MT123. Sec. 300-0.300 v. 110 m/a., 6.3¥. 

2a.C.7.,0563 4.28 - 
MTI90. Sec. 356-6.380 v, 120 m/s 

63v.5a.C.T..5v.38 4/9 
MT178 Sec. 350-0-350 v. 150 mia 

63v.5a.C.T. 5.54 a 536 
WMTI75 Sec 425-0-425, 1SC mia 

63¥v.5a.C.T. Sv. 38 69/3 
FTS3. Sec. 6.3 v.1.S amp 0/3 
FTS8. Sec. 4 v.-6.3 v. 3 amp . 216 
CR44. Sec. 13 v. S amp Isolation ... 7/3 
FTS6. Sec. 2-3-6.3-65 v.,2 4. Isolation 24/- 
SP70. Sec. 6.3-12 v.34 23)/- 
AT96. 60 watt auto n/é 
AT92. 100 watt auto 33- 
TC76. 10 h. 150 mia. choke 28/9 
TC74 3h. 20 mia. choke .. 169 
Woden 40 h. 50 m/a. choke 126 

Mains Transformer, drop through, 

350-0.350 v. OO mA., 63 ¥.258 
5 v. 2 4., Standard Primary 146 


SUNDRIES 


0-15 v. A.C. Meter, Moving tron 


0-30 M.A. Meter ee 

London Channel T.V Pre-Amplifier o» Bif- 
(| valve EF42 or equivalent.) 

E.M.). Variable Selectivity LF.T.s, pair 6/6 


BRAND NEW 


DEFIANT P148 


78 RPM. Playing Desk 


with Magnetic pick-up £5. 10. +] 


in handsome Walnut 
carr paid 


Cabinet 
2K Colvern (S-wact Precision Potentio 
meters a6 


FULL RANGE OF TELETRON cous 
Postage & Packing extra. C.W.O. or C.0.D 


TELE-RADIO 
(1943) LTD 

189 EDGWARE ROAD, 

LONDON, W.2. 

Phone: PAD. 4455/6. 


Shop hours 
Mon-Sat. 9 a.m.4 p.m. Thursday 9 a.m.-1 pm, 


= 


Wrretess Wor_p 


SITUATIONS VACANT 
i Ut TRASONIC research and development 
THERE are progressive posts for young 


physicists or engineers in an expanding depart- 


ment concerned with the application of ultra 
sonics to non-destructive testing, energy and 
ability more important than qualificaiions but 
degree standard desirable, some electron 
aptitude a distinct advantage 

LARIES will be paid according to qualifica- 
lions, experience and ability but are based 
on generous scales and adequate payment 
eI uate and pension schemes, etc., are 
in oF 
APP CATIONS can be made in strict confi 


dence and should include details of education 
experience, age and salary required and be 
dressed to 


PERSONNEL Manager, Kelvin & Hughes, Ltd 
New North Rd., Barkingside {5404 
E™ ENGINEERING SaveLorwure Ltd 
COMPONENTS Liaison Engineer —A vacancy 
arisen at our Feltham branch for a mar 
preferab] ye a or Inter-B Sc. and 
without commitments, who will be pre- 
red and able. after a suitable training period 
© discuss components for radio and qleckre onic 
<a with senior engineers and outside 
suppl ters The salary and opportunities in 
his pensionable post are good.—Apply in the 
fret instance to Personnel Dept. (ED /260) 
E Eng. Dev, Ltd. Blyth Rd, Hayes 
Middx 5348 
M.1. ENGINEERING DEVELOPMENT, Ltd 
EXPERIENCED Valve Engineer 
AN interestin, vacancy as arisen at the 
company's Fe m laboratories for a Valve 
engineer with 4-6 years’ experience of both 
valves and micro-wave generators; applicants 
who should be qualified, will have some know- 
edge of testing both in quantity, and for 
special purposes, will able to design suitable 
test equipment, and have some applications 
experience e salary offered for this pen- 
sonable post is attractive, and the prospects 
in this active company are excellent.._Piease 
ogdress . your t* reply to Personnel Dept 
(ED / 252) Eng bev Ltd., Blyth Ra 
| thy OF 534 
LTRA ELECTRIC, Ltd Western Ave 
Acton, London, W.5, 
REQUIRE the following engineering staff for 
permanent, responsible posts in their expanding 
organisation; excellent conditions in modern 
laboratories attractive salaries pensions 
ac 
1. TELEVISION Development 
| (a) CENIOR Engineers with good academic 
qualifications and experience in RF. circuit 
desig n or pulse end scanning techniques 
| (b) ‘Tonto! Engineers with academic qualifica- 
tions or development experience 
2. RADIO Meresepusenn 
RADIO Development Engineers with good 
academic qualifications and experience, some 
experience of AM/F receiver design an 
advantage 
5. ELECTRONICS 
(a) SENIOR Electronic Engineers mable of 
handiing teams engaged on reseer.h and 
development of 
a) H.P and VH.F communication sys- 
ems 
(it) ELECTRONIC navigation system 
‘ii) DEVELOPMENT of transistor applica 
tions 
(iv) IND''STRIAL application of electronics 


| (6b) JUNIOR Engineers with 


jualifica 
the above 


ble 
in 


sulle 
tions and/or experience of work 


fields 
| 4. BERVO Mechanisms 


| (a) SENIOR Engineers for the development of 
electric servo control equipment for epp!ication 
to airoraft. Knowledge of magnetic amplifier 


one ues desirable 

(b) IOR Engineers to assist 
fe LABOMATO Y Assistants 

snow ledge of instrumentation 


in above work 
required with «a 
and component 


15 TEST Roulorases 


| (a) DEVELOPMENT Engineers for design and 
| mer hy of production test ns Pee for 
° ne A 2 contract work tandard 


| test 


pA exe 

fb) JUNIOR. “Engineers with qualifications and 
oreferably with some experience 

(ec) LABORATORY Assistants 

ments section; experience of calibration and 
cert'ficstion of ¢ ronic equipment essential 

6 MECHANICAL Laboratory 

JUNIOR Development Engineers for mechanica! 
laboratory work; should ve ovractical 
training ONC. or equivalent qualification 
tte, office experience an advantage 


for measure 


CANTS are reques to write to the 
Seonsanel Manager imentioning the post 
desired) and give full deta'ls—(n confidence 
including ex ce, qualification age end 
sa'ary required: Saturday morning interviews 
arranged if desired 

{5307 

AVAL radar: experienced engineers reou'red 
for testing and maintenance of H.M. ships 
must be willing to travel.-Box 7345 (5388 
XPERIENCED TV engineers required. must 
drive, sa’ary from £650 pa--Apply. 
Coyne, 12). Ladbroke Grove, wie Bay. 1947 
15228 

ADIO Technicians, experienced in testing 


and faultfinding wanted for wotk in mocern 
well-equipped factory on south coast: perma 
nent ‘Jour for good men; write stating rate 
required --Box 6962 {5521 
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RELAYS TYPE 3000 


BUILT TO YOUR SPECIFICATIONEARL 
maken On ATION BY 


LEASE — RE oF 
REQUIRED ANO CONTACT 1D UP. 
VOLTAGE REGULATORS, Input 250 ¥. A... 2 


amp. Output 67.4 ¥. te us in 16 etepe with current 

limiting reactor These variable transformers are 

— aew and not removed from equipment. £12 
carriage 10. 

VaBiAC TRA RMER type © CO oll filed 

input 200/240 ¥. Output 220 ¥. 7.5 amps 1o- 

each, carri 7/6 

VERNIER VES. Muirhead, 


scaled 0-180 deg 
35 to 1, diam. 4 inch 19 Post 1). 
VENTAXIA FANS, Grand new complete 
with cowl 12 vy D.C, fin, diam, biades, silent ranning 
Ideal for caravans, et« + each. Post % 
AERIAL ROD SECTIONS, heavy copper plated, iin 
long. any number can be Oited together, B/G dos 
Post fd 

P.M. SPEAKERS 10 inch. In portable case with flex 
and plug in own compartment §60/-. Carriage 5/ 

Pm SPEAKER 


9 12 ineh Mleasey vite, special 
price each. Poet 1/6 

SPEED SIEMENS | 700 + |. 700 ohms, 

just the job for radio coutrotied models, 17 @ each. 


Post 1 

, moving colt model T.50 for BOOIE 
Amplifier brand new, @O/- eac 
WAFER SWITCHES. Miniature, 2 pole 6 way, 8 
pole 3 way, 4 pole 2 way, | pote 12 way. All at 8/6 
each. Ceramic Types, 2 pole 12 way, 10/6, 19 pole 
15/-, 4 pole oe +. | pole 9 way 4/- 


6 6K7M 
- 6eLIeT i 
1@ SBN7T0OT i) 
4 6veuTa le 


DENSERS, METALMITE, 450 

. mindatere, 12/- dos 05, an, 

06, 12/- doa. 1, _ % lastalpect, 

1.0 Metal 6 
i = 


6xX50T 
#07 

era 

6500 KrDO 


vt ae oor 


18: is 


A. Healed 0/100, Resistance 
Round, Fitted in metal case 
Ideal for naking « universal 
Post 2/- 


Plush 


75 ohme 2pi0. 
7 Sfin 
Teat Meter 

GENALEX . 290/250 volt, 00 
ey Induction motor 1,550 ¢.p4m., 85 watts, Gin. 
blates, ellent ae * 
CELL TESTING 


84-3 volte In 
leather case mith +4 j=, Post 2) 
RATIO W. Sullivan. Brand new 
Post 2- 


600 ohms + on one ae, es 
WHEATSTO 


i to 10,000 ~ A, ~~ type 
GALVANOMETER. Mirror type, 5 Microampe PRD 
Table Model in cnse & = 54 & Bhin., sealed 0/5, 0/25 


6/125 microampes a 
MICKOAMMETERS - Shin. oa’ A MODEL 
Specially scaled for meters Kuile edge 


-—- maghetic ahieid Sand new, BB/-. 

P.O. STANDARD for i9in. pencils. Mteel 
channel sides correctly drilled Heavy angle base 
Height 4ft 


lin. or 6ft 


ELECTRO MAGNETIC CO’ Post Office ‘ype 
ILA, counting up to 0,008, 2 to 6 volte DL. 3 ohm 
coll, 12/6 each. Post l/-. Many other types in stock 
DIALS. 416. Bealed 6-100, reduction 

or direct be com Post 1/6 
0/300 tor AL, Maine Wey = Cear 
dial., @O-; "o/b volts AO/DL. Qin. tush 
OLTMETERS. 0/900 DO Tn. tush square with 
external resistance, 10/6; re l/-, Rasily converted 
by using « 5 Milliamp meter rectifier 

4 


wWetol 


We 


“a 7 Post 
0-20 M2. Flash 10/6 eo. Pot ¥ 
sino 0/200 tin. round with | M/A movement, 
insTRUMENT RECTIFIERS Wave 
| mA 


HIG. 
Type CHR. New 
LISTS AVAILABLE eters Potentionste 
ances. All types inctading 
Wire wound send tarue 6.4. 


L. WILKINSON 


(CROYDON) LTD. DEPT W.w 
19, LANSDOWNE ROAD, CROYDON 


16% 


NEW 5&.T.C AND 
ENIUM RECTIFIERS 
range in Great Britain. 
Products. 


WESTALITE” 

Largest L.T. 
Latest Current 
NOT Surplus. 


CURRENT PRICE LIST 


INCLUDING 74%, INCREASE 


S.7. & C. EH.T. K3/15, 4/9; K3/45, B10; 
K3/50, 9/4; K3/100, 15/10; all post 4d. extra 
BRIDGE CONNECTED FULL WAVE. 
17 v. 1.20. 17/65 1.68., 2/-:250., BWi-gda., F 
32/6; 4 «., 37/6; 5 «., 40/6; all post free 
33 v. 0.6 a., 26/-; | a, “ i 5a. #6; 20 

, 3 a, 56/-; 4 a., OM/-5 5 a, T2/-; all post 

S4v. 1 a, 40/6; 15. OF +5 2 4., 4/5 

, Hi-3 5 «., $i 72 v. | a, 83 ise 

t24., O7Vieg 3 a., Wiese Sa, 192/-; 100% 
ia, T5/-; 15 «, db; 2 4. 198-5 Da, 144-; 

188/-; ali post 1/6 | 


BRIDGE CONNECTED WITH 7iin. || 


Wiretess Worip 


St FUATIONS VACANT, 
EVELOPMENT engir 
area, for sma ranat 
design, excellent prospe 


OOREMAN to take charg 

turing smal! elec wie 
Wardray & Co., Stanley Rd., 

HE Independent Televi 

applications for the 
and aerial engineer in its 
lishment 


APPLICANTS should be fully qualified profe 
sional engineers with first-class technical 
knowledge and practical experience f the 
epecification, design onstructionsa echnique 
installation and testing of high po HLF 
vision and sound transmitters and preferab 
also of television transmitting aerials and the 
associated § transmiseior line systems some 
experience in the siting and overa planning 
of complete transmitting stations would be a 
great advantage the alar wi be the 
| neighbourhood of £1,800 r annum but ma 
| be somewhat more in U case of & ma 
appropriate calibre; there will be a pe ) 


scheme 
APPLICATIONS steting age, qualifications and 


SQUARE ghey FINS. I7 v. 64, experience should be sent to the Authorit " 
“410% -, post 1/10 Princess Gate, London, 8.W.7 540! 
BRIDGE CONMECTED HEAVY DUTY ADIO telephone service engineer, must 
PUNNEL COOLED, or 7iin. SQUARE experienced sencir £6 Hud 
COOLING FINS. Both types, same price | Bleetronic Devices b re 
17 v. 12 w., 110/-; Wa, 126-5 Wa, 176/-; fF +.B .27 4 
50 a., 275/-; 33 v. 6 a,, WBi~; 10 0., 112-5 124, RR AD48 Ex-Radar wirelers fitte 
100/-; 20 «., 202/6; 54 ¥. 64 130/-; Oa - a eee ee nterest . troni _projes 
§92/-; 72 ¥. Ga., 166/-; 10 2., 192/~; 100 v.6a., TF) ane Box 27 aS ves pt . 543 
23716; 10 «., 275/-; all post 2/2 “/y Engineer t experienced ait - 6 
"“ ” drive sala £12 »v.w App Radio & 
WESTALITE (BRIDGE), 12-15 ¥ Electrical darvuee een aee Awe W 
0 ‘ioe. i ier - > we a, Ble; Green, N.22. Tel. Bowes Park 2068 359 
10 a., $6/6; 20 «., 107/~; 30 a., 1595/8; 50 a. ~ X PERIENCED jar eng nee equ 
252/-; 24 v. 1.2 a, 17/5 25 «., 29/10; 5 a, take control t nsta‘lat'on plann'ng ar 
54/10; 10 «., 99/8; 20 a, 1089/4; Hv. 124, maintenance work for R.A.P. and Admira 
29/10; 2.5 «., S4/10; 5 a., 75/2; 10 a., 140/68; contracts T3Ae 5 
100 v. 2.5 a, 104/10; 5 «., 178/-; 10 «., 356/-. LECTRICAL engineer onversant with 
€.H.T. RECTS., 14D, 134, 23/8; 36 EHT 60 4 teanscormen, design af ’ ' 
‘ R 1-1 -16-1 1/10« all | quired by . anacham he 
eae: ie #100; all post extra. I! igh Rd.. Bushe Heath 
Wholesale and Retail | THE post offers ample s 
promotion by at 
Special Price for Export and Quantity Apply in writing t Chief En«ineer. s 
| ing age and full details of experience 
T. WwW. PEARCE B ty engineers required, ski and 
provers ood wages anc r Avt 
66 GREAT PERCY STREET, LONDON, W.C.1 Mr. Lester mhofs, 112-116, New 
O@ Pentonville R4. Between King's Cross and Angel W.C.l. Museum 7 
ADIO engineer/mechank 
months oversea excellien opp 
| large firm engineers, write experience fe 
| ences, age, Box 6558 
HE Anpormations! Civil Aviatior Orga atior 
(i ©.) invites applications fc ApD< t 
ments in AGnilted Nations Progran { Tect 
THE OSRAM | nice Assistance to Underdevelop e 
} in Middie East and South East Asia a . 
RADIO Technician-Instructor 
NINE-ONE-TWO | years varied practica expert ence ae 
nautical telecommunications equipmer a“ 
AMPLIFIER INSTRUCTION BOOK |) )!""S: theoretical and o thevtab instruct 
Salary £2,145-£2,527 
and | RADIO Operations Expert: minimu en 
| practical experience as seronautica rad 
HIGHEST QUALITY COMPONENTS |) operator. supervisor and instructor ala 
} £2,145-£2,52 
- cn eer: minimum 10 year ‘ 
Available from | RADIO Engin ‘ T 
| perience a6 seronautica elecomr 
COVENTRY RADIO |) fivioer:: “inyerniiySyraauaie or pro! 
equivalent Salary £2,566 initial 
DURATION of appointments tw 4 
189, DUNSTABLE ROAD, LUTON. porsible extensior. 
Phone 2677 ALA, salaries ar: free of tax Allowance f 
| installation, housing ar childre ' 
ages for anpointees and dependar Cie 
Price 3 6, plus 3d postage leave privileges Write to Ministry of Lebour 
and ational Service ‘ Ki at 
also application forms quoting A.12 ic AO a 
Our 1964-55 Component Catalogue at 1 /- specifying the post desired d 
oe LECTRONICS Test engineers are e 
quired to work on a number of inte 
ing projects: must be capable of workt: 
minimum supervisior Apply Chief Enaineer 
bas 144 ; 
| ADIO service mechan required ¢ mitt 
| (Radiomotile), Lid., for many p rf © 
country Write deta { exper.ence at 
fications to Personne! Officer. Goodwood Work 
Whatever y» must read North Circular Rd.. London W.2 44 
“ENGINEERING ‘OPPORTUNITIES * H all details of SENIOR engineer equired by f 
the easiest way to pase AMI. Mech.B., A.M.LC.E., dealer, experienced all les R 
CG. & G, (Bicctrical, oe Genera! Cort.. ete, salary and permanent position in a resp. 
“NO PASS--NO FEE private business.£ P Fox 
144 PAGES termes 4&1 fetal of Mo'esey. Surt Molesey 2721 
Courses in ai! bronches LECTRICAL or electronic engineer required 
- Beering E by progressive engineering compan 
> Wecbanies Blestries! | Gloucestershire; degree standard or equivalent 
| interesting development work on_ ind ot 
| heating and other project Apply Box 7222 
" 
ELEVISION eading and t 
| Murphy dealer need met with 
| theory background end able to d ° 
~ | little prectical expe lence Good salar 
OPPORTUNITIRG | ditions and prospects.—Singer’s, Mai. 640% 


BLET, 


L A. Wa 


i 
i 
| R42 ‘Television serv 
| exist in modern service 
| ing radio 
} accident and sickness 
acheme ae ne ns salar 
| according to ex e anc 
APPLY to sLevtonia Radi 
| 628, High Rd., Leyton, B.10 5300 


retailers 


Oxtord’ Bt ty‘endon, 17 
rst class ‘ eee. 


Decemper, 1955 
our any 6 only 
#truector 
ad “ maze 
* ners , 
sUPenneT, , Teer 5 te 
Wiring fiites . ‘ 
*Uperhet, = ‘ 

. Com PACK . ‘ing « > 
building « ,,,.. trees 

+ BATRA DIO "t . — 

& RAMEAP cannteR 
ADIO ogy? 
mee, r é Intor 

’ Trine f 


* Ral 7 
RADIO ConrrRo, 

ed RADI re! intor 
OGRAm . at 
* CATALOGUE t 


Pr re et 


SUPACotis" mite including trated pp 
~ te p29, red 
““Perhet peck AcE n 
mended for role “WY? (L/Mave 
r 5 recent Peco 
; ee PACK . rea 
Ready «i: ilar 4 - 
Either on et 40 BP. setae 

. . ’ ar 

EQur e PPlied ¢ . 

. PMENT LEAP} a : a rt 

j ms for _ * give ang 

packs ig, FOU io 4, ee ul 

» PREG th then 
JURT 6 BGUIP 
UT MENT Le 
ling our APL aT I 
*"" The p whatig.. at to 
Most haipé ul be. set. Pri Le 
Ok 


" the Trade 


: : 
e UPACOILS are ws 


Telephone K 4 


- BASS REFLEX CABINETS 


Wainut, Mahogany or Oak, veneered, 30-in. high 
Por §-in. Speakers, 10-in. Speakers, 12-in. Speakers 


£29-0-0d. €43-10-C-d. £10-0-Od, carriage paid 
FOR BUYERS ABROAD 
We now have a collapsible Tropic Proof 


Model of our Standard Bass Reflex Cabinet 
(Pacent Pending) 
GOODMANS & G.E.Cc 
Full range of cabinets for these speakers 
You can see your cabinet being made 
in our cabinet-making workshop 
abinets made to order 
Armstrong Chassis and Amplifiers 
The Leak TL/10 Amolifier 
LOUDSPEAKERS 


Open till 5.30 Saturdays 


A. DAVIES & CO. (Cabinet Makers) 


3 Parkhill Piace, off Parkhill Road, London, 
N.W.3. GULLIVER 5775. 


METER 
REPAIRS 


ALL TYPES and MAKES Sin- 
gle and Multi-Range METERS 
repaired; also converted and 
re-scaled to requirements. 

Phone for immediate service 
THE ELECTRICAL INSTRUMENT 

REPAIR SERVICE 
329 Kilburn Lane, London, W.9 


Tel LADoroke 4168 


DECEMBER, 1955 


SOUTHERN RADIO'S 


WIRELESS BARGAINS 
TRANSRECEIVERS. Type “38” (Walkie- 
Talkie). Complete with 5 valves. In metal carry- 
ing case. Ready for use. Less external attachments. 


30,- per set 
38" TRA 


ATTACHMENTS for use with “ NS. 
RECEIVER: HEADPHONES 15/6; THROAT 


MICROPHONE with lead and ug, 46 
JUNCTION BOX 2/6; 4 AL 26; 
SPECIAL OFFER of used “ TRANS- 


RECEIVERS less valves but te with | 
ALL Soseroveesere Excellent for SPARES. | 


11/6 per set. P_ a P 
TRANSRECEIVERS: Type “18” Mark it. 
TWO UNITS (receiver and sender) contained 


in metal case. Complete with six valves, micro- 
ammeter, etc LESS EXTERNAL ATTACH- 
MENTS, €4/10).. 

RECEIVERS. Type “109.” 8 Valve S.W. 
receiver with VIBRATOR PACK for 6 volts. 
Built-in speaker. METAL CASE. b 
BOMBSIGHT COMPUTERS. Ex RAF. 
BRAND NEW. A wealth of components. GYRO 
MOTORS: REV. COUNTERS; GEAR WHEELS; 


etc., 
etc 


£3. 
aint HOLE CUTTERS. er fin. 


etc. ideal for model makers, experimenter: 


sin. For metal, wood, plastic, 66. 
nESisTANCES. 100 ASSORTED USEFUL 
VALUES. Wire ended. 12/6 per 100. 
CONDENSERS. = ASSORTED. Mica, meta! 
tubular, etc. 15/- per 100. 

PLASTIC cases’ 4 x 102in. Transparent. 


ideal for maps, display, etc. $/6, 
STAR IDENTIFIERS. be. pe | AN. Covers 
both hemispheres. in ca: 


CONTACTOR TiMe. ’ SWITCHES. In 
sound-proof case Clockwork movement, 2 
impulses per sec., thermostatic control. 11/6. 


~~ CONTACTOARS for use with above 


MORSE TAPPERS. Standard 3/6. Midget 2/9. 
Postage of carriage extra. Full list of DIO 
BOOKS 24d. 

SOUTHERN RADIO SUPPLY LTD, 


it LITTLE NEWPORT STREET 
LONDON, W.C.2 Gerrard 6653 


THE 


INSTRUMENT — 
MODEL 
Specially designed for 


soldering operations in 
the compact assemblies 


used in present day 

radio, television 

and electronic 

industries 

Weight 34 oz interesting 
excluding features 
flexible 1. Bie &” dia 
Length Yin meter, simple 
25 Watts to replace. 


2. Sceel cased ele- 
ment, also replace - 
able. 


Voltage range 
12.5 


3. Detachable hook 


100-240 for suspending iron 
when not in use. 
22/- 4) 4. Moulded two part 


handle, remains cool in use 
5. Six ft. Henley Flexible 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD 


51/53, Hatten Garden, Londen, £.6.1\ 


| Lad 


, ferably have as 


Wirretess Wor_p 


A) ATIONS VACANT 
| Sigal IC Engineers for test and develop- 
ment work are wired in our Huntingdon 
factory; @ personal interest in high fidelity 
an advantage, possible yr with accom- 
modation if required “> hes Acoustical ais 
Co., Lid., St. Peter's "Huatinedon (5290 
XPERIENCED dy testers and inspectors 
required for production of communication 
and radio apparatus, also instrument makers. 


wirers and assemblers, for factory test appara 
tus ey 5 Personne! Manager, E 

be Works, Malmesbury, Wilts 
XPERIENCED TV/radio engineer to tak 
charge service dept. with old- established 


| 
| 
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GALPIN’S 


ELECTRICAL STORES 
408 HIGH STREET, LEWISHAM, 5.£.\) 
Tel.: Lee Green 0309 Nr. Lewisham Hospital 
TERMS: CASH WITH ORDER (No. C.0.0.) 


Cole. | All Goods sent on 7 days approval against 
0238 cash 


Notice: Owing to increases in Freight and Copper 


ssive retailers, good wages, prospects and | Wire prices we have no alternative but to increase 


tions for suitable man; write fully in first 


our prices accordingly; all prices quoted are 


instance ~Nicklins, Square, Barnstaple, Weibo | carriage paid unless otherwise staced. 


senior 


RAvie Veive Ez Snopes required for 
elopme London 


positions ent with 
caperienee” of this type of work 
a Oe salary ranging from £750 
according to ability.-Apply aoe 


NGINEER reqd. to set up Service Dept. fox 
electric control gear and to advise on de: ign 
tor serviceability; suit adequately qualified 
R.E.M.E. or R.A.P cer, with experience of 
radar se cing: sor West Loncon area; write 
full details to—-Box 7041. 
cMICHAEL rs Lid,, Slough, Bucks 
have vacancies from time to time for 
electronic eng.meers to be engaged on Govern- 
ment projects; those qisping to be considered 
are invited to write fully to the Chief Engineer 
equ.pment Division [0198 
ADIO Development Engineer (Senior) re- 
quired, Fully experienced and able to work 
on own erg ee lent prospects with 
rg scheme. -Masteradio 
Piteroy Place. Eonten, N.W.1. Tel 


to 


— FE leader required in 
small drawing office, electrical and radio 
experience essential AD ly in writing to The 


Personne: ° . Hunt (Capacitors) 
Lid. anon aliey, Garratt Lane. Wands- 
worth, 8.W.1 [0059 

ADIO a television engineers, radio and 


television service engineers required for a 
busy and expanding service department, clean 


current driving licence preferred but rot 
essential; high standard of technical ability 
essential.—-Please apply Box 6718 528 
SSISTANT service engineer required, able 
if required to ta charge busy service 
dept yt all makes radio, TV, et« top 
salary paid conditions. — Apply only! 
efficient to Biectrical Services (Edgware) ea. 
95. Pad. 2542 (5352 


ELLING & LEE, Lid., Great Cambridge Ra, 

Enfield, have a vacancy for an applications 
engineer (electrical) on the suppression of elec 
er, interference: minimum standard required 

Grad 18.E. or equivaient, and preferabiy 
with an ety! in radio matters 
AGE range 25/58, permanent pensionable posi- 
tion; Sppieations in confidence to—The Secre- 
tary giving wr details of education and ex 
per nee, and some indication of the salary 


ex (5324 
Ftectronic engineer degree or equivalent 
Practical design experience of VHF 
transm'tters and receivers essential; small but 
rapid'vy expancing organization on South Coast 
‘near Southampton).—Write full details. age 
experience and salary expected to Box a . 
1026 
NGINEER required for work on TV distribu- 
tion systems, experience of electrical con 
Sw - 5 an Paste TV experience, whilst 
4, Bee essential; technica! qualifica 
Comp oe ay ‘o (Elect.) or uivalent.— Please 
apply Chief ei Pye, Ltd., Cambri 


EVELOPMENT technical 
asastants required for design and develop- 
ment of an interesting variety of aircraft com- 
ponents. comprising equipment for aircraft fire 
protection, for the su 
aircraft and for assoc 


engineers and 


ression of explos.ene in 
ated projects of a similar 


nature 
APPLICANTS must have experience in develop- 
ment work in the field of light electrical, 
electronic engineering; qualifications should be 
a degree or cqulveleet for the posts of devel - 
N, or equivaient for ve 
assistant. 
ood salaries with pension 
A prospects excellent working condi- 
tions in @ medium-size factory situated in open 
country adjacent to the company’s sports fieid 
canteen facilities. 
ane in writing in the first instance to 
Development paginesr, Poyle 
. Colmbrook, Buc 
SERVICING engineer with a a ae know 
ledge and exper the Domest 
Electrical Appliance trade is te required to es ibe 
lish and develop a new and interesting depart- 
ment in a nationally known concern with offices 
in NW. mdon area. Applicants should pre 
® minimum the ordinary 
National Certificate, and must have had sound 
practical worscshop experience. This is @ good 
opportunity for man who has tne technical 
and administrative ability coupled with the 
drive, pnistive and enth —| to to develop = 


he company’s ous The 
ene 2 2 88 an malay il will be Hoey 
quali Apot- 


| cations, giving ‘ful Wok Len ia: ot shou! 


tae ee + Mags 


Br 
5516 


MAINS TRANSFORMERS. input 200/230 
volts OUTPUT 0/9/18 Volts at 3/4 amps, 25/- 
each ; another output 124/0/124 voles 2 amps., 25) - 
each; another suitable for soil panting, | enrages 


lighting, etc., 0/14/17) volts, 20/25 am $26 
each; another 4 volts 20 amps. twice, ye each. 
EX-GOVT. ROTARY CONVERTORS 24 


volts D.C. Input 50 volts 50 cycles, | phase at 

450 watts. OUTPUT (complete with Step-up 

Transformer) from 50 volts to 230 volts, £13/ 10) - 
h 


ach. 

EX-NAVAL ROTARY CONVERTORS |[/0 
volts D.C, Input, Output 230 voles 50 cycles | 
phase 250 watts capable of 50 per cent. overload, 
nm good condition, guaranteed weight approx 
110 Ib. €13/10/- each. 

MAINS TRANSFORMERS ai! 200/250 volts 
primaries (New) Heavy duty Output combination 
of 0/6/12/18/24/30/36 volts 4/5 amps. 38/6 each 
Ditto 6/8 amps., 51/6 each. Ditto 15 amps. 
Output 75/- each. Another with combination of 
0/6/12/18/24 volts 6/6 amps., 51/6 each. Ditto 
10/12 amps., 58/6 each. Ditto 25/30 amps. Output 


85/- each. 
SPOT WELDER TRANS- 


MEDIUM 


| FORMERS. input 200/250 volts, OUTPUT com- 
| bination of 0/2/4/6/8/10/12 volts at 50/70 amps. 


a 7 each. Ditto 120/150 amps. Output, £7/10)- 
eac 
PRE-PAYMENT |/- SLOT METERS 200/250 


volts A.C. 10 amp. size only, 100 per cent. over 
load set at 2d. per unit (guaranteed 12 months), 
gn each itto credit type 10 amps. only, 


each. 

RECTIFIERS FOR CHARGERS 6 or as vee 
Output 2 amps., 9/6 each, 4 am 226 

amps., 34/- each. MAINS T' MerORMEnS 
to suit, Fry 30/- and 46/6 each respectively 
EX-CANADIAN EX-GOVT. ROTARY 
TRANSFORMERS for No, 19 receiver. input 
12 voles O.C. OUTPUTS 275 volts 110 M/amps.; 
also another ao of 500 volts 50 M/amps 


on ae smoothed, 30/- each. 
OUND Vol chan TRANS. 
FORMERS. Tapped 0/110/200/230/250 voir 


200 watts, 48/6 each; 350 watts, eS each; 500 
watts, 76/6 each; 1,000 watts, ; 1,500 
watts, €8/5/- each; 3,000 watts, €17/10)-. 
EX-R.A.F. ROTARY TRANSFORMERS. |n- 
put 24/28 volts D.C. OUTPUT. 1,200 volts 
70 Miam Yay 4 hour rating, 10/- each. Ditto 18/24 
voles D. Input 450 volts 50 M/amps, Output 
constant, 25/- each. These latter ones can be 
used as motors off A.C. mains with « littl 
alteration 
LARGE RECTIFIERS output 50 volts | amp. 
with an input of 70/75 voles A.C., 10/- each. Ex- 
RAP. MORSE TAPPING Keys, 5/- each. 
SINGLE EARPHONE with carbon micro- 
phone 40 Ohms, 8/6 each. 
Sy ape CONVERTORS. input 24 volts 
Output or E 100 volts A.C. 500 cycles | 
ave at watts, €8/10/- each. 
VOLTMETERS Switchboard type, 6 inch scale, 0 
to 200 volts, 25/- each. Ditto 0 to 100 volt, 
25/- each 
EX-R.A.P. 1154 TRANSMITTERS, complete 
with wr Complete in TRANSIT CASE, AS 


NEW. le, 

EX-GOVT. £.H.T. TRANSFORMERS. Large 
type. Two transformers in one case in at 
input 230 volts OUTPUTS 4 or 5.5 KV. at 30 
Miamps., 6.3 volts 2 amps., 4 volts 3 amps., 2 
volts 2 amps. These transformers can be used 
separately out of the case, size dismantied approx 
dyin. x Bin. x Bin. and Shin. x Sin. x 4hin., C4/5)/- 


each. 
ELECTRIC LIGHT SLOT METERS, 64. 
slot, for 5d per unit 5 amp. size only $2/6 each, 
all for 200/250 volts mains (A.C.). 
ROTARY CONVERTO sf 
D.C. Input 230 volts A.C. cycles | phase 
Output at 8 amps, 2,000 watts, complete with 
wareae, 435 each. C/forward. 
TRANSFORMERS made to order within 
| des tetas Gaal ented. Please usk for quote 
Fo abeanrk ne what y Be Please ask for 
votation,. 
lients in Eire & Northern Ireland, 
for quotation as to carriage charges. 
charges apply only to England. 


ew) 230 volts 


ask 
he above 
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i TUATIONS VACANT 


ODDIE FASTENERS| Tcl t= res TCDECIAL OFFER 


Pat. 507249 for the first-class fligh © operators ence 
APPLY London Telegrar Trai ning College 
Ltd 20, Penywern he 


Give deta of pax experience. Te Premanie WG.E.C. & B.T.H. 
TPCUniCat Aviston rsauired to: veaio: GERMANIUM CRYSTAL 


rece.ving valve manufacture experience 


cation O.N-G. or Inter B.Se.—Write, giving. age DIODES 


and details of experience, to reference PM W 
Personnel Office, M.O. Valve © Lid., Ha | " each. Postage 24d 
meremith, W.6 362 
ENIOR television deve ment engines wit _ 
administrative expe oan + weable » agrams and three Crystal Set Circuits 
of carrying out development projects ree with each diode 
minimum aoc i production stage ' 
THIS FASTENER WITH ENDLESS || Ringston, aise Write, giving “full personal | Ul diodes from the menstectorace onutin ures 
e e . « ~ ns , ~ > » ' rom @ manufacturers enables us to 
APPLICATIONS—SIMPLE—POSITIVE || octe'is, stating salary required, Chief Engineer, | ti make this attractive offer 
SELF-LOCKING MADE IN A UNIOR Technical Assistant required by ict COPPER INSTRUMENT WIRE 
VARIETY OF TYPES AND SIZES. cco ceerneee palee’ agents wen 8 view ENAMELLED, TINNED, LITZ 
© training for qualifying as @ patent aye . be, 
SPECIAL FASTENERS TO SUIT || degree standard in electrical engineering de COTTON AND SILK COVERED 
: 7 able —Writ detail y Pxperience 
CUSTOMERS’ REQUIREMENTS, et ba Meee lo Whites Lid” Tai All gauges available 
é Fleet St., E.C.4 2 B.A. SCREWS, NUTS, WASHERS 
WIDELY USED IN THE RADIO LECTRONIC development engineers wa “ soldering osm eyelets and rivets 
INDUSTRY for the design and development of test EBONITE AND BAKELITE PANELS 
t North London compan sala , 
Wustrated brochure and other information Coneen See Sith xperien - oppor uw ty r r She tomes ae es, 
will be gladly sent on request advancement pensior scheme et Write ALL DIAMETERS —— 
D —- giving full particulars of experience and sala 
Oddi , BPT required to Box 7187 55 SEND STAMP *OR LIST. TRADE SUPPLIED 
LECTRONICS technica author for 
, ie, radbury & Cull Lid., Southampton || E“2CRON CS. Pie dle end radar HPOST RADIO SUPPLIES 
el: 55683 Cables: Fasteners, Southampton || sUDJects. sound practical and theoretical know 33 Bo Gard 
aenatntndt AE - + nt men Rr ledge, and ability to write good English esser urne ar ens, London, E.4 
tial; author-exper ence preferred, but engineers — 
with suitable litera at t considered: Lor 
don area.—Box 689 5 
S ByIOR and junior electrical and mechanica 
" draughtsemen required for tt lectronics 
drawin “mee of tt e Br t Thomsor H 
en a Co., Blackbird Rd., Leicester Please apt 
writing to Manager, Drawing Offices, Britis? 
lj; . Thomson-Houston Co Ltd Rugb) givir 
‘ 4 \ PULLIN details of age, experience, et = 52 iB 
.) enit "TELEVISION Service Engineer irgent 
rT ~ TEST METER quired for field work in the following area 
i} ? weet and south-west Londor Southam ptor 
i agin 100 fiv Newbury, Derby and Exe must be f ! 
; | : versant with all types of television receivers and 
‘ ~<a 2| RANGES polg clean driving licence.—Write in confidence 
. } \OOyA to 100OV to Box 7108 - 
4A mechanical er ed 
: “J ea j . s-cas » first-class experience a de 
(a “© taoe velopment record players re 
4 PEG | G . e008 in region £2.000 v.s man wi ht al 
a FULLY GUARANTEEO and experience.—Oive fu lets age, ¢ 
-.* tion. and last seve ea me aI 
experience, in confidence, t 7142 34 
sent post rree ror £2,108. LECTRONIC engineer - . 
deposit & eleven further monthly Ao A a oe oneran t 74 
ene en nee d 
payments of ai. « ath Price £12.76. smatl team on design 1evelopment # pu os ; 
generators, wide ban filers, os ‘ 
re tA « 50027 and other instruments st London sul rt SERVICE ENGINEER S 
RAD i OCRA F T Vd ommencing salary & ” p.a Box ¢ 5 FIRST CHOICE 
wy 
on aces 04 ved LEOTRONICS Bngines 5.” or H.N« 
‘a or laboratory de nent work or nia 
ture en ising anaistors work r 
Slough/Marlow area 5§-da week antee 
pension scheme, wide e fk enere ‘ 
satile man with progressive ideas Fu leta 
of age, experience, sala equired to Box 75 
TLECTRONIC test and calibration engines 
= , < required Previous experience esting and 
calibrating audio frequer equipment ‘ 
ferred, ex-R.A.F. radar fitters invited to as ors 
write or phone for nterview L.MEK. Mar onve 
facturing Co., Ltd.. Harlequin Avenue, Grea an 
of £ Cb G vi A q t be Oo A D Weat KR Brentford. Middx (Ealing | 
Component Speciolists since Groedcasting started | €>tNIOR and Junior Electrical and Mechar 
. . omeodl ws Draughtemen required for the electre . 
ater He following, which are surplus to normal! qruwing office of t! aul re! a *: sstot 
stock requirements Company Blackbird Road Leiceste lease 
i. Transformers, pri 100.1 20-150 apply in writing to Manager, Drawing Offices 
200-230V. Sec 5$0-0-550V. 6.3V | British Thomson -Houston Company Lid 
QA... SV. 2a. Stack size 34 x 34 x Ifin aerey rae CHONS Cl OG, CHESTS. OE, 
thick dor 4415 0 ECHNICAL writer an Illustrator requires 
2. 800 0) 5 $.7.C. 4413 A/TEG for the qrogerats { service manuals and 
Astatically Wound Resistors 100 4) 5 0 nstruction vos ~ mmercial radi and TYPE 30 
television receivers; applicants must be at , Band Ii! 
able of producing t irawings for biock a SEs Cease with any type of receiver A 
4. yl Mansbridge type Capacitors making purposes. Lond area.—-Please ret naive beautifully de anit completely enchosed 
inverted mounting, 64 * 34 « 2hin giving full details of past experience, to Box with Ke own power sups Price £8/5/- complet 
5,000V. D.C. wke per doz. 41 10 6) 9747 52t TYPE a2 SWITCH UNIT 
5. Durawire “SCS” 14/36 Black Co ECHNICAL author enior and jur : o comnate contre? See nting in or on the televisior 
axial Cable, wall 6, O.D. 4.5, grade quired for the preparation of maintenar eee Pawtnes witching trom B.B.C. to 1.T.A 
$1012 per 500 yards as 10 e| handbooks and technica ales iterature f / Price Bt anit mounte} 
6. Glass Tuning Scales, 16-50, 180-550 | television, transmitting and reseving equip. — mage. ee a 
1,000-2,000 metres, current wave aie wae tenes yo Cw - ss es o> SonvEnees i he 7 
lengths per 100 42 @ @| able to write in clear, concise English, accurate ut inetud Sate paibeh ened tor Gee tek 
7. 44in. Orums suitable for above per |00 @ 1@ 6) descriptions of complex equipment snd Tw Band TIT stat ne Price 210 O68. — 
| APPLY Chief Enginee Pye, Limited, Ca aflete with pleasur equeet 
Quotations for emailer quantities on request. | bridge “5 ’ 
NOINEERS required ¢ service industria 
MH. L. SMITH & CO. LED, | E’redio trequency heating “sauipment, "Rood SPENCER-WEST 
knowledge of basi ra theory essentia ° 
287/189 EDGWARE ROAD, LONDON, Wa c t W 
" : . specialised training in company’s products 
Telephone: Paddington 589! be given: must hold driving oence apply | Quay orks, Gt. Yarmouth. 
it ’ details exper 
Hours 9 cill 6 (Thursday, | o'clock) cae phd salary i ised . Radic ieloters as Telephone: 3009 
Neor Edgware Road Stations, Metropolitan & Bakerioo 46 Gray's Inn Rd.. High Holborn. Londor Grams: Spencer-West, Gt. Yarmouth 
quan. - ; | ci 500 
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E.M.G. INFINITELY VARIABL 
STEEP-CUTTING FILTER & 


No other filter combines all the 
advantages of this model which 
are, briefly, to cut res 
above any desired level between 
4,000 and 8,000 c.p.s. at an 
average steepness of 30 db per 
octave, easy fixing (connects 
between 15 ohm speaker and 
amplifier output), robust con- 
struction, no distortion or appre- 
ciable loss of volume and cannot 
introduce hum. Recommended 
for reducing surface noise on 
“78° records, cutting ‘ edge’ 
on some L.P. records, and 
eliminating high pitched inter- 
ference on radio. 
Price £4/10/-. Leaflet on request 
Trade Enquiries Invited. 
g.m.G. 
GRAMOPHONES 
6, Newman St., London, W.1. 


LTO. 
Musewm 9971 


INSTANTANEOUS 


WITH THE 
‘SOLO’ TOOL 


SOLDERIN 


@ COLD AT 
ALL TIMES 
EXCEPT AT 
INSTANT OF 
SOLDERING 
@ ONE-HAND 
OPERATION 
@ SOLDER TRIGGERS FROM REEL 


Works trom 46 volt eee, current passica only ot 
instant of use. The * * tool enades 


Handle 
standard cored solder, enough for 1.500 joints, whieh 
triggers through handle. Leaflet aval 


SOLO TOOL with reel 


of solder, 37/6. with Bole Tool, Solder, 

Or 7/6 dep. and Transtormer, tips 
monthiy 44/8 in sprayed steel case, ete. 

papounede of 

MATCHING MAINS Or Vy- 

TRANSFORMER and 6 monthly 13/9) 

28/3 or on terms with tool payments of 


YOURS FOR In Be meters sewed ae — 


WSioehaneets th ua ee 4, T 
+ 4 
95/- mama ae ee 
196 oak ? 
down Ws 5 monthly ALS oS 25/- 
POWER TOOLS ON TERMS 
Bend for Mondex lide, PRODUCTS 


MONDEX ""tr0'" 


Dept, W-4. 3! 


Or® 


Wiretess Worip 


SITUATIONS VACANT 

CCA RADAR, Lid., require 

electronic inspector for permanent and pro- 

| gressive stafl to take charge of a section 

H.N.C. or equivalent 

experience in a similar 

© Personnel Officer, Decca 
Tolworth Rise Tolworth 

[5284 

and Pakistan.Leading British 
manufacturers 

applications 

penneess: technical in Toronto and 

Karachi; commercial experience desirable but 

|} mot so essential as sound commonsense and 

good engineering background —Applications in 

strict confidence to Box 7186 (5353 


| igs ae (radio valves) are required for 
HH] of work on development, pro- 
duction and pre-production; experience neces- 
-— for senior & ntments, no previous 
ujence needed the junior posts but 
or BSc. (inter) minimum qualifice 
ao 8, Personnel Dept... ! alve Co 
ook Green, Hammersmith, W.6 


gumion qualified communications eng ineer 
required by leading manufacturer of V. HF 
mobile communications equipment, oaees 
area; applicants should have sound theoretical 
and practical knowledge of latest VHF. tech- 
niques and experience in planning and estab- 
lishing such communication networks.-Write 
fully to Box 6872 {5305 

ECCA RADAR, Litd., have vacancies for 

Technical Instructors in their school at 
Webber Street plicants must have a sound 
knowledge of t both radio and radar although 
previous experience of tutoring is not essentia) 
please _ oe application form to—The Per 
sonnel Decea Radar, Ltd., 50, South- 
wark Bridge oe. London, 8 9542 

LECTRONIC Engineers required for work on 

the application of radio valves for future 


Oy 
world-wide 


tion = 


development; work calis for vision and imagina- 
tion combined with circuit experience, O.N.C 
|or inter minimum qualifications, weekly or 
monthly stafl vacancies available according to 
experience ote EE/5. Personnel Dept 
M.O re 5 Ltd.. Brook Green, Ham- 
| mersmith, (5104 
ERIAL a Murphy Radio, Ltd 
have vacancies in the e.ectronics division 

for basic development work on 


| iaborstories 
| Vv. 


U.H.F. aerials; graduates with ex- 


an 
HANDMADE pomenpe in the design of suppressed aerials for 


giving details 
Personne! 
Ltd., Wel- 

(S511 
radio required; lec- 
standard equal 
Principles 
an advan- 


bands are invi.ed to reply, 

of their experience age, etc to 
epee Geo), Murphy Radio 

Garden City 

NSTRUCTOR in marine 
turing abilit and technica! 

} tec adio III with telecoms 
ii expected; P.M.G. first class cert 


tage. Salary wanes on Burnham | Scale and Pen- 
sion  Scheme.—Ap by tter (marked 
* Staff’), stating Pals details ie confidence to 
Principal, Marine Radio College Overseas 
House, Brooks’ Bar, Manchester, 16 (5595 

ELEVISION.-Immediate vacancies in a new 

and expanding division of a large inter 


national organisation are available to men with 
| proved experience and/or qualifications in tele 
vision receiver servicin technical work in 
London and occasional! sellin ear and liberal 
expenses allowance are provides starting £600 


per annum, with ood )§=6prospects pension 
scheme.—Apply Box 7101 (5335 
RAPTSMEN for radio and television service 
equired in Hereford Wellington and 
Shrewsbury; applicants must be fully experi- 
enced in the repair and maintenance of al! 
types of radio and television receivers: rate of 
at present 4/1 per hour; NJ1C. condi 

| Bons Apply in — to Mr. W. Winwood 
rea Man Midlands Electricity 

| Board Spring Gardens, Ditherington, Shrews- 
bur {5384 


| ADI technicians required by Internationa 
eradio, Ltd 


for overseas service, perma 


technical | 


| 
' 


nent ‘a nsionable positions: inclusive salary 
from & per annum to £1,575 per annum 
‘tax free. according to marital status; free | 
accommodation; kit allowance, free air fares, 


generous U leave —-Qualified candidates 
whom replies only will be sent 
| qyotins T. to Personnel Officer. 40 


PPLICATIONS are invited from engineers 
of inter-b.Sc. or Higher National Certin- 
for investigational and develop- 
on + oop valves; 5-day wee 
welfare ameni- 


rintendert . 
| . Cosmos 
| Middlesex 

ULSE engineers.-The Plessey Co, Litd., 
a, 2 vacancies for engineers with experi- 
pulse fogtatquce for the testing of en 

Slectronis digital computer; training will be 
given to — applicants who will then be 
expec use considerable initiative: pre- 
vious aw, with digital computers, radar 
or advanced television testing is desirable; 
sequent Purtnee promotion wil! 


Works. op Swan 


be encour 


5 GOSWELL ROAD, LONDON, E.C.i 


to join » teams concerned with the design 
of future provects in field; a commencing 
| Salary in range of £750 to £900 r 
| annum en and will depend upon 
| Brey: and qualifications.—Appii- 
cations in writing addressed to the 
| Personnel © Plessey Co Lt 
ford Easex (5356 
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TV TUBES £5 


6 Months’ Guarantee 


12in. Tv. TUBES. By famous Inc. Mote 
TETRODES, other types, TRIODES. 5 
months’ guarantee. 5 plus’ 15/6 ins. carr 
(Please state make and type when ordering) 


I4in. RECTANGULAR TUBES, 
£7/10)- (6 months’ guarantee). 
i7in, RECTANGULAR TUBES, ¢!2/10.., 
plus 15/6 ins. carr. (6 months’ guarantee) 
Callers see a picture working 


in. T.V. CHASSIS 97/6. Easily adapted 
to channel 9 (1.T.A.). Drawings 2/6. Or free 


with order. Complete chassis by ‘amous 
manufacturer (London or Birmingham). 
R.F. E.H.T. unit included. Owing to this 


chassis being in separace units (power, sound 
and vision-timebase interconnected) it is 
easily ficted to table or console model 
This chassis is less valves and tube but see 
our catalogue for cheap valves by request 
Carr. 5/- London (10/- Provinces). 


TIME BASE 
coil, focus unit, 
Famous mfr. 


106. Containing scanning 
line trans., 10 controls, etc 
Drawings free. Post 26 


" DENCO " R'GRAM.-GRAM CHASSIS. 
6716, including Bin. P.M. speaker, 4 wiband 
5 valve s/het. Famous turret coil tuning, 
complete with dial and knobs. Carr. 4/6. 
Set of 5 valves $0)- extra. A.C. or Universal 
INTERNATION OCTAL VALVES 


RADIO-GRAM CHASSIS, 29/9. Including 
Bin. speaker, 5 valve s/het, 3 wiband. A.C 
mains or universal, complete less valves, 
tested, guaranteed. Free drawing with order 
Post 416. Set of 4 knobs 1/6, etc. 


VLE, 1124 RECEIVER 17/6, with 6 valves 
exW.D., new condition, 6 channel switching 
Receives T.V. sound, police, fire and amateurs, 
30 Mc's to 40 Me's. LF. 7 Mele. Post 2/6 


VHF. 1125 RECEIVER 7:9, complete with 
valves. New ex-W.D. Pose 2/3 


V.HLF, 24 RECEIVER 104. New ex-WO 
Complete with valves. Post 2/3 


SPEAKERS 109. Gin. std. P.M., 2-5 ohms 
or with matching O.P. Trans. 12/9 (guaranteed) 
Post 1/9. 


CINE PROJECTOR cover, and stand, 12/9. 
New rexine covered. Complete with drawer, 
less handles Ex. manufacturers stock, 
l6hin. high 15in. deep, 64in. wide. Post 2/3. 


DUKES WONDER HEATED BLAAWKET 
KIT, 37/6. Don't be cold this winter, make 
a heated blankec. Double bed size, switch 
and Sit. mains flex, ficced, full instructions 
and diagram with each order. 


AMPLIFIERS. 5746. A.C/D.C. mains, 
4 watts output, post 2/6. Complete ready 
to plug in 
AMPLIFIERS. 77/16, A.C. of A.C./D.C. mains 
7 watts output, post 2/6. Complete ready 
to plug in 


BARGAIN COIL packs, 39. 3 band. 


Complete with 2 gang and new dial (similar 
drawing) PREE. 


P.& P. 2/- 
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your 


leading 
Electrical 
Instrument 
Repatrers 

to the 


Industry 


Contractors to the Ministry of Supply ead b Genseal Post Office 


tApaive by atch bert wtemen of a kee and types « 

Voltmeters Amimeters cruainsucter Multirange Test 
peters, Blectrica! Thermometers, Re a Inetrumente 
ot. Quick 4 for speedy estimate send detective 
betrament 


L.CLASER ID 


Electrical instrument Repairers 
96-100 ALDERSGATE STREET, E.C! 
MONarch 6822) 


(Tel 


A SPECIAL OFFER OF 
AERIAL MASTS 


R.A.F. Type 50 


t 36 ft. HIGH 


} le ne 
3 | in ‘ " lee 
j Copper Plats Hections 
‘ lengtt p-rection and 
/ " Pickets, Ow and 
| } Fitting 
| Canvas ( ng age contalr 
| all ites 
YOU = 5 hase this nor 
j nally ex sive MAST for 
| fraction of its ot . 
£8.10.0 ony 
j (Carr. 7/6) 
| ke serials for 
i t ana 6 
‘ ou) ROLAL) 
mauy ther oer 
/ \ sections ean be 


per section 


HATTER & DAVI6 (Re ) LTD. (Dept. WW) 
126 Kensai Road, London, W.10 
LADbroke 0666 


GABINETS for 


H 


parsenens 


The New Enclosure 


Speak- 
in conjunction 
with their New 
Acoustical Rewistance 
Unit 


for 


R 
E 
C 
oO 
R 
D 
8 


E 
A 
K 
E 
R 
8 


|xow xr. m~< Uj 


Write for our New Catalogue 


From years of specialized production 
we have designed 34 cabinets, styled to 
suit all tastes, of reliable construction 
and pleasing appearance. Prices range 
from €5.10.0—4€30. Easy payments 

A. L. STAMFORD (Dept. 


20 GOLLEGE PARADE, SALUSBUR 
LONDON, N.W.6 


A4) 
ROAD, 


METER DAMAGED? 


Wireitess Wor_p 


SITUATIONS VACANT 
FUactaomec Engi: 
charge of tech 
ties of company in 


design and practical 
pass amplifiers, filter 
sppertenes than urely ox sdomic al 
tions; well-equipped lab eases? fl 
appointment with K pod ala nd 5 
pects for most interesting “and progressive 
career —-Box 6932 ws 
PROGRAMME contra for the Midlar 
and the North require er riz aff 
ail grades with knowledge ‘ 
experience of TV f work t ar 
ide broadcasting in Lond Hirmingha 
Mancheste Appl giv etails of 
and experience to Associated British 
Television), Ltd Technic Operat 
sion, Pathe House 55-15 Oxt | 
don ; 5 


RAUGHTSMEN with experien 


equipment are urgent equired for 
on eireraft equipment »b S. Smith & 
(Englan td at Cheltenham, high sala 
or suitable applicant deal working cox 
tions in pleasant surrour Housing a 
ance, pension scheme anent p> 
A Personnel Manage Smith & & 
(England), Léd.. Bishops Cleeve, Nr. Chel 
ham. quoting reference N 4/EN 
EQUIRED for service in Bangkok Tele 
communications Engineer with workin 
knowledge of manua ; 


anc aut 


calls for 
preferably siagle 
Id; passages paid 


dation provided; transport ‘ 
at end of contract Write Box 8E/95 
Bishopsea' E.C.2 


BLECOMMUNICATIONS 


Service t ve 

required by Britich company in Aden; af 
licants should be at least up to City & Guile 
jrade 53 standard and have practical expe 
ence of VHF. installatkx as well as ma 
ance; preference given to « single man ‘ 
50; salary £1,000 p.a. witt ' odat 
medical attention, passage to Adet eave 
U.K Apply in writing stating nationalit per 
sonal details, education and experience B 
‘ 

“LECTRONIC Wiremen are required by De 
Radar to fill positions as technical as 
ants in their Research LDivisior hese pos ‘ 

carry excellent rates of pay and the poasibi 
of promotion to staff appointments 
of @ varied and intertetiz nature once! 
with the development of r na 
ais; there are good canteer 
nationality ersential wr . 
RLAP/7, to-—Decea Radar 
Rise, Surbiton, Surre . 
RITISH West Africa The Distrib 
the products of Ph ipe electrical equipment 
in West Africa seek a ing man tor tt t 
of assistant to the Mar ager in the Gold Coa 
administrative ability pl a sound ywileag 
and experience of the marketing side of tl 
business are the main requirements but prefer 
ence will be given those with a knowl 
of Philips products; write in confidence 
u personal and professional detalis t Bo 
7040 S27 
ELECOMMUNICATIONS Engince B 
Company in Bangkok equire a Tels t 
munications Engineer wi working kr ‘ 
of manual and automat elephony H A 
V.H.F. radio equipmer the positior ‘ 
executive and sales abiiit applicants 5 fe 
ably single, and between 25 and 3) yea 
sPassages paid, provident fund, accomn 4 
provided, transpo assistance and leave at « 
of contract...Write Box OC/100 / 
Bishopsgate, £E.C.2 sf 
IVILIAN Instructors (male), Grade ITI, tr 
the trades of air radio fitter, air radar fit 
ter, al wireless fitter, ground radar fitter 
ground wireless fitter and instrument fit 
required by Air Ministry in provinces; appoint 
ments temporary Sut good prospects of becon 
ing pensionable; trade training, practical ex 
perience and ability to teach are essentia pa 
£565 at age 26 rising to £695.—Apply t A 
Ministry, 85(@), (Cc Cornwal House 
Waterloo Rd., London. & K l 529 
ABORATORY assistant. mate, required & 
the Human Physiology Division, « Medica 
Research Council Laboratories He H 
Hampstead, N.W.5 Min. qual., G.C.E. Ord 


4 passes (mathematics ar 
5 weeks holiday wit 


or equiv. wit? 
ence subjects essentia 


pay; knowledge of electronics essentia me 
experience of prototype development work ao 
advantage.—Apply in writing. stating ae nd 
experience, to Administrative Officer at N.1.M.R 
The Ridgeway, Mill Hi N.W.7 (Quote Ref 
AD/#7.) 687 
LECTRONIC engineers A young graduate 
in electrical engineering or physics wit! 
an interest in electronics is required t t 
Plessey Co. to carry out the design of ‘ 
tronic scintillation nters; initially the . 
didate will be under the supervision of a ser 
engineer but wi be expected to req , “ 
minimum of supervisior he work invo he 
use of latest techniques in this field and give 
considerable opportunity for original wor a 
commencing salary £700 per annur 
is considered. depern« on nee qualifica 
tions and experience Apt ations, in writing 
should be addresse ) e Pe mne| Manage 
The Plessevy Co Lt ahi Essex eune 


Decemper, 1955 


COURSES for BEGINNERS 
and OPERATORS, also « 
SPECIAL COURSE for passing 
the G.P.0. Morse Test for 
securing an AMATEUR'S 
TRANSMITTING LICENCE. 
Send for the Candler 
BOOK OF FACTS 


it gives details of all courses 


Fees are reasonable 


Terms 


THE CANDLER SYSTEM CO. 


Cash or Monthly Payments 


(S6W) S28 ABINGDON 


System Co., 


The “BANDIT” 


1S the Answer 
to BAND lll 


Send for Lists 
TELECRAFT LTD. 
Quadrant Works, Wortley Rd. West Croydon, Surrey 
THOrnton Heath 1191-2 3 


ROAD, LONDON, W.8 
Celorade, USA 


andler Denver, 


FM ond Hi-Fi COMPONENTS 


in stock for the 


WIRELESS WORLD FM TUNER UNIT 


CONSTRUCTIONAL BOOKLET 2s. Od. 
DENCO FM TUNER Is. 6d 
RADIO CONSTRUCTOR FM 2s. Od 
MULLARD AMPLIFIER 1s. 6d 

0d 


OSRAM 912 PLUS AMPLIFIER 4s 


Separate price [ats on 


J. T. FILMER MAYPOLE ESTATE 


BEXLEY, KENT 


te Bertewheath 72 


—PRECISION SHEET METALWORK— 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quantities to your own specifications 


Vv. W. BEAMISH 


Shardeloes Garage, Shardeloes Rd., New Cross, 
London, $.£.14. 


TiDeway 4795. 


request to 


Te'ephone: 


CABLE 


CHEAPER IN 
SMALL Cos 


A Olle 20-49 yda. in lengtt yorter A 
on per 100 yd. lot, le ' i add 5 Full 100 yd 
are available add rice m9 me 
TWIN FLAT O44 ’ Wwe WIE 
eat 49 66.2 85. - 49 - 
Rubber 57/9 74/3 892 152/9 
gie VI 249 8 31; 523 
EARTH win 7/028 tinned cop, 11/- a lor t. Send 
tor liste of other cables, Gexes, wiring aecessories and 
warp i ewiteh and fuse gea Wet surplus electrica 


send details) Add part rail orders, please 


at 
BRIDISCO (W) 501, Green Lanes, London, 5.8. 


TELETRON SUPER INDUCTOR COILS 


| Ke 


PERRITE ROD AERIALS 
Wound on high permeability Ferroxcube 
Medium wave 6/9. Dual wave 12/9. 
Type HAX Selective 
crystal diode coil for tape 
and Quality amplifiers 
High QO @ Litz wound 
Dust cored 
HAX.L. (LW), 
Dual wave TRF 
matcled pairs (as ifiius- 
{ trated) 7/- pr. Transistor 
coils—1.F.T."s etc et 
BASD 1} Convertor Col! Set 35 » « Wiring 
agram Availahie from leading stockists 
Stam p data and circuits 
TELETRON co. tTo 
166, Nightingale Road, London, N.9. HOW we 


rod, 


ireult an 


al 
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FIVE STAR 
HIGH-FIDELITY PROGRAMME 


* FM. and A.M. RADIO UNITS oy 
Chapman, Armstrong, 

Sales and Jason. Prices trom “sine 
AMPLIFIERS: Quad, Leak, Rogers, 
Sound Sales, Pamphonic Cape. From 620, 


* 


*% AUDIO FURNITURE to house ali 
types of equipment. Prices won — 
Also Speaker Cabinets to 
units ready polished from coin "Cali 
or send S.A.E. for details. 

*% SPEAKERS. New Models by Goodmans 
Wharfedale. W.B., Tannoy, G.E.C., Pam- 
phonic, Sound Sales. 

*% TRANSCRIPTION GRAM UNITS. 


By Garrard, Collaro, Jason, Connoisseur, 
Goldring, Decca. Prices from 13 gns. 


Demonstretions Daily at: 


HOLLEY’S RADIO 


285 Camberwell Road, London, S.E.5. 
Phone: RODney 4988. 


Hire Purchase terms arranged Open all 
day Saturday 


SCOROInNG COomMPOntnY 


=> 
ae 
R/P/E (above) wa 
pane Fone! play- 
back and erase head 
Price 75/-. 
The completely new form ef eonstraction which 
makes thie possible also gives more output, with « 
better frequency response aod lees noise and hum 


(double internal screening) Reeord/playback track, 
0%5io., erase track, Lif. Dimensions jin. dia, 
fis. high. We also’ manufactare caciilator coil-, 
head transformers and recording amplifiers. 
ALSO OTHER TYPES OF HEADS FOR STRIPED 
CINE FILMS, BTC 
or (uatrated details to — 
PA MARRIOTT &@ Co. SUNLEIGH WORKS. 
SUNLEIGH RD., ALPERTON, MIDDX. (Wem 7493) 


Make your own Tape Recorder 
with the new 


‘ASPDEN’ 


Tape Deck Kits. Two Models 
COMPACT DECK 
74°xll"—5S” reels-kit £7. 10.0 
STANDARD DECK 
103°x15°—7” reels-kit £8.10.0 


Easy to assemble, full instruc- 
tions and drawings, first-class 
motor, High-fidelicy heads of 
the Latest Design, and the new 


AMPLIFIER KIT 
Send stamp for full particulars to :~- 


w. Ss. ASPDEN 


10, Market Street, Wesham, Kirkham, 
Lancs. 


{| 


| ond experience 


| 


| 


|electronic equipment; 


ngineers, 


quired, . 
ment perticulariy in the eld of 
‘ending 8 plications; selary ac- 


fe, Sn and experience. — 
mJ Foes, Ri and experience, to 
R.G (0259 


Engineering 


, Drotersbly with 

jon, salary scale 

gher Da if 

rate-for 

ang / 5 pa. and te 2479 

if wus ¢) dineer- mechanic (electri- 
laa reed 


, £9/16 
and applica: Sis terme from the Secretary 
(1682.) [5343 
DAR, Lid., invite applications 
from engineers and technicians with prac- 
tical experience of installation and maintenance 
of radar for field duties at home and abroad on 
r wes radar equipment; 
pos ust be prepared to 
festions siving full details of 


rising to £641 
echnicians, 


experience and stating salary required should 
be addressed to the Manager, Heavy Installa- 
tion Division. om Radar, Ltd., Maiden Way 


Kingston By-Pass, New | Surrey. quot- 
ing Reference No. H.I.D. 15 15305 


DesionER of magnetic recording equipment 


r pues for the domestic electronics divi- 
sion Ltd.; a number of interesting 
oree* 8 oy ‘in’ hand’ giving scope for inventive 

applicants who have knowledge of 

cleo ay circuitry and who are interested in 
smbil mechanisms; the vacancy is in the 
laboratory at Greenford, and salary will be 
Write in the first 


commensurate with ability - 
instance, giving fullest details of education 
to Personnel Department, ra R 
EM.I., Ltd.. Hayes, Middx 357 
Fi, of Consulting Coo sicists aaa ap 

leations from uates preferably 
hongurs in physics, geology. mi.ing engineering, 
ma tics or electronic engineering, to train 
for positions in seismic oll prospecting parsies 
overseas; remuneration during initial 3-month 
training r month; commencing 
plus allow 
to area of operations, free 
a! mes provided during 
foreign service; overseas tours « preximatels 

years; pension scheme.—Write, Box 7026 


RITISH EUROPEAN AIRWAYS 
engineers for the maintenance 
ond development of electronic fight simulators 
licants should sess a Sound basic know 
hed of electronics and have experience in 
positional and rate servos. accurate repeater 
mechanism, etc. Salary on probation £655 p.a 
nereasing to £679 pA after approximately six 
months, rising to £775 p.a maximum in grade 


haditional peymente for cits, Written app! 
cations to Personnel Officer ht Operations 
Cesertment BEA. Keyline 6 3 Rup. 
Middlesex (53 


PPLICATIONS are invited from senior pro- 

ject engineers with a specialised knowledge 
of the manufacture of electrical and mespenies! 
products, applicants should have a good p 
tical engineering background and a sound Feet 
nical experience of tool design and planning 
and be 7 of putting new projects on a 
sound p ction basis; these vacancies offer 
excellent opportunities to men seeking perman- 
ent and progresses Positions; London area 
Applications. which will be treated in confi 
dence, should re full details of experience and 
jsalary required and be addressed to Box ogee 


319 
HYSICIST or Electrical Engineer read. by 
EMJI. Resea 


M rch Laboratories, Ltd., for 
advanced development work at Hayes on an 
interesting project concerned with television 


systems ae qualifications normally re- 


be poiicante are « Cegsee {a Physics 

Electrical Wy! or LEE... but 
an ung —+ ae ‘exceptional ex- 
perience wile knowledge of 
one of the VR, felas is required: Tele- 
vision techniques, such as cathode ray tube 
pickup tube and puise circuitry: amplifiers 
phase measurement and electronic, or mag- 
\nese storage 


artim salary 


MW ter | with full details to 
(RL/25), EM a Re 


sonnel Dept. search Labora- 
jtories, Lid, Hayes, Midd (5346 
INISTRY OF sUrPL Y, Radar Research 
Establishment, Malvern, Worcs, requires 


ist and Electrical Engineers for research 
work, mainly on radar and 
work ranges from funde- 


mental research on circuitry and physics of 
solids to Copco and developing electronic 
devices st or 2nd class hons. degree 


or equiv physics or electrical eng? 


neering 
intments A.Q.E. as Senior Scienti 


c Officer 


(ols. age 26) or Scientific Officer (min. age 
21). At least 5 years’ post-graduate research 
experience for jor grade Salary within 
8.0.. £1,050-€1,185; 8.0 £488/10 

£48) (superannusble). ha P iad scheme 
Loy ey rom L.N Technica) 
Scientific Negeeer (EK), 26, a, &., Lon- 
\don, 8.W.1, quoting A 386/54 ing date 
Dec. 9, 15385 


hrs.—-Purther particu- | 


nn one 
overhaul | 


| SITUATION Lvegany 
T*¥ nen Alleley , Lid., Brown's 
Lane, Al a. ventry. “requires — = | 
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This UNIQUE BENDER 


Quickly ond Accurately 
ce hannels, Sections, 
{ hassis 


Forms 
Angles, Boxes, Lids, 


Brackets, Clamps 


( hemic al, 
apparatus. 
turers 
Hospitals Universities and Research Workers 
For 6 poge Folder write to»— 


Electronic and Electro Medical 
Used by leading Hadio Manufac- 
Invaluable to Servicing Kagineers, 


A. A. TOOLS ™ 


197a Whiteacre Rd., Ashtron-w-Lyne 
very genuine A.A. tool bears this mork 


Approved 


TRANSFORMERS 
of all types up to 25 KVA for Single or Three 
Phase operation, Phase Conversion, etc 


MAINS 


Output, and Special Purpose Transformers tor 
Radio Equipment; Chokes, etc 
COILS 


| for Contactors, E.M. Brakes, Air Valves, etc., and 


E position is pensionable and offers a good | 
the Per- | 


Coil WINDINGS for all purposes. 
SOLENOIDS 
for A.C. and D.C, Operation 
W. F. PARSONAGE & Co., Ltd. 


INDUCTA WORKS - Park Rd - Bloxwich Walsall 
Telephone: BLOX 66464 


NEW BOOKS 

ON RADIO & TELEVISION 
Eiectronic & Radio Eng. 4th Ed. Com- 

pletely revised to conform to new 

practices, by fF. &. Terman........ 70/6 
Photo-Electric Handbook, by G. ive... 18/6 
Principles of Electrical Measurements, 

by Buckingham & Price 6 
TV. Engineers Pocket Book, by Molloy 

@ SOBRE srccccsivachintscinnndinn it. 
Practical T.V. Aerial Manuals for Bands 

| and Wl, by E. Laidlaw 49g 
Radio Amateurs H’book ARAL. 1955 31/- 
Simple Electronic Musical instruments 

for the constructor, by Alan Douglas 5/3 
New GBrimar Valve and Teletube 

Manual No. 6 53 
Television Receiver Servicing, Vol 2, 

by Spreadbury, Receiver and Power 

Supply Circuits ... 2 - 
How to Make Aerials for T.V. Bands | 

and Iii and V.H.F, Band Il, 10 different 

designs ...... : 9 
Secona Thoughts on Radio Theory, by 

Cathode Ray ..... w- 
Tv Pre-amplifiers for Bands i and ii (8/3 
Radio Desi or ‘sH'b'k, Langford Smith 43/6 
ALL POST FREE. Write for ped List of ENGLISH 
& AMBRICAN BOOKS AND PERIODICALS 
UNIVERSAL BOOK CO. 

12 LITTLE NEWPORT STREET, 

LONDON, W.C.2 (adjoining Lisle Sc) 
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VACANCIES FOR SKILLED 

CRAFTSMEN IN GOVERN- 

MENT SERVICE AT 
CHELTENHAM 


Experienced in one or more of 
the following: — 


1. Maintenance of radio 


com- 
munication receivers. 

2. Sub-assembly lay-out, wiring 

and testing of radio type 


chassis. 


3. Cabling, wiring and adjust- 
ment of telephone type equip- 
ment 

4. Maintenance of teleprinters 
or cypher machines and 
associated telegraph equip- 
ment 

5. Fault finding in, and mainten- 
ance of, electronic apparatus 


BASIC PAY: £7/18/10 plus up 
to £2/10/- merit pay, assessed at 
interview and based on ability 
and experience 

Opportunities for permanent and 
pensionabie posts 


5-day week—good working con- 
ditions—single accommodation 
available 
Apply to 


zeae Officer, 
3.C. 


i, 
{PORE IGN OFFICE ) 
53, Clarence Street, 
Cheltenham. 


THE 


CHAFFEY 


CABINET COMPANY 


63a, CHELTENHAM RD., LONDON, 6.6.15) 
TEL: NEW GROSS 4766 


LYONS RADIO LTD. 


GBC. SXTENSION SPEAKERS. For high quatit 

reproduction, incorporate Sin high per thit s 
moving oot! speaker 4 chine lapedance and fiteed 
with volume control. Housed in handsome cabinet 
aprox. I?m. high « | Tin., with polished walnat 
Normal price £5/ bw. ur special 


veneer (intel 


bur 


eee enables ws to offer these fine epeakers 
eunfition In maker's original 
, ‘ae 

SPARS VALVES tor | K.1155, Complete set for receiver 

ie., one each V ROO and ViIG8, 5-V 8100 and 2-V RIO 

PRICE 62/6 post paid Beparately Vane aad 

Viles 7/6 each Vikioe 6/6 VRiol O66 Also 

vain 76 Al sted and guarantec 

LY. TRANSVORMERS. Primary 200/09 ¥.. Weve 


Beoondary 4, 4, 6, 6, 4, 8, 10, lu 


for total ¥ amp. loadmg 

marked. Execlient for « 

railways, et« Brand new and guaranteed PRICE 

18/6, poet 1/6 

HEADSET ADAPTORS. American made, type mM 

986.1) BMigh to low iwmedance headert matching unite 
a «lbx bin jack plug 
mg (eteandard P/O « nther etde 


® jack sorket PRICE § 


Penkes cone Woven matal, three» eg le 
14} « iSbie nn i» 192i 

tiie. with emart gold sprayed 

all sizes, G/G, poot paid 


3 GOLDHAWK ROAD, (Dept. M.W.), 
SHEPHERD'S BUSH, LONDON, W.12 


Telephone: Shepherd's Bush 1729 


and "« 


t* 
rai’ b 


finieh 
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SITUATIONS VACANT 

UNIOR development f are urgent! 

required to sesiat in development cf! 
precision electronic laboratory instruments 
success{ul applicants will be engaged on lr 

teresting long-term projects meerned wit! 
the development of a wide range of equipmer 


the appointments are permanent and carr 
onsiderable technical responsibility. applicants 
hould have had previous cevelopment expe 


ence preteres in the instrument 
academic qualifications ranging 

to degree standard are preferable; s 
dependent upon age. qualifications and expe 


ence.-Apply, stating full de to the Per 
sonnel Manager, Purzehill Laboratories, Lt 
Boreham Wood, Hert 5214 
VACANCY occurs for a development eng 
neer in & Gesign grout mocermed wit 
& wide range of amall transformers of types 
med in radic equipment and electrical apt 
ances; preference will be given to applicar 
having experience of this « of work, but 
young engineers with « basic training 


and limited experience will be considered, and 
ot 


if guecessful will have the ovportunity 
gaining practical knowledge of design prot 
lems met in fulfilling commercial and n 
tary specifications; an attractive salary 
offered together with good future prospect 
the company’s extensive aborator and pr 
duction facilities are situated in the | 
area.--Please reply. «giving details of qualif 
cations and experience to Box 6546 5253 


SITUATIONS WANTED 

ACBIMILE Communicatior 
exp. photo-telegraph) 
tion, maintenance, 
ning equipment 


Supervisor, long 
transmission ecet 
prepared take contro pia 
training stafl.—Box 7027 
an 
ALES Engineer, Blectroni liv ne 
in Brussela with evidence of progre 
eareer, fully acquainted in conducting govern 
ment contracts, appoint agents 
with large companies 
progressive firm interested in sales 
on Western Euro Continent markets 
vious experience fn modern laboratory, indu 
trial and military equipments: fluent Eng) 
and French ood knowledge of German 
technical background, willing to sccept trair 
headquarters Salar 


ported at firm's 
keepir with reaponsibilit All communica 
tions in Box 7172 


promot 


strictest confidence 


TECHNICAL TRAINING 

EARN it as you do it we provide 

equipment combined with netruction r 
radio, television, electric mechanics 
try hotography. etc Write for full deta 
EM Institutes, Dept. WW47. London, W4 

io 
ITY and 


Guilds (Electrica 


modern. courses in « 
branches lectrical Technology send for 
our x be handbook free and post 

LE SBAA) 29 Wright's 


free 
Lane 
| fx 24 


WiIREL EBS o 
rees 


Wireless School 


TUITION 
rating; atter 
tamp for ret 
Manor Gdns 


lance and posta 
y to Manager, The 


Londor : 


ULL-TIME courses § f¢ P.M.G Ce 
C.G.L.1., Telecommunications, Radar Main 
tenance Cert. and B.Sc.(Eng.); prospectus tree 
Technical College, Hul ni 


T% & Radio A, M.Brit.1.R.E City & 
QOuilds, R.T.E.B. Cert.. ete on No-Pass 
No Fee’ terms over 95% successes—De 
tails of Exams. and Home Training Course 
in all branches of Radio and T/V. write f 
| 144-page Handbook BILE.T (Dep 
SO7A). 29. Wright's Lane, London, W.8 Det. 
HE Institute of Practical Radio Engineers 
have available home study courses in every 
phase of radio and elevision yg 
apecialising in the practical training of appren 


| moderate 


| the College 


| Ministry of Education 


tices in the retail trade 
rhe 


enrolments limited, fees 
Syllabus of Instructions Text 
may be obtained mit free from the Secretary 
LP RE Pairfield House, & Fairfield Rd 
Crouch Eid, London, N.8 fooas 


REE!.-Brochure giving details of HM 
Study Training in Radio, Television 
all branches of ele courses for 
Pure someon or for those aiming at ¢ 
M Brit LR City Guilds. R.T.E 

a 

e 


me 
an 


a other i na sinations; train 
operated by Britain's largest 
organisation, ¢ fees—Write t 


tronics 
E I. Institutes, De London 


IRELESS telegraphy —Merchant 

offers to youths 16 upwards after quali 
fication, lucrative positions as radio officers 
Apply British Schoo! of Telecraphy, 179, Clap 
ham Rd., 8.W.9. (Bat 1906.) Recognised by 
moderate fees, modert 
day and evening tuition: also posta 
courses im theory of wireless telegraphy 
PMG Certs and Amateur Transmitting 
Licence fO124 
A.M.Brit.1.R.E., 
No Pass 


equipment, 


No 


branches of Engineer 
write for 144-page Hand 
(Dept. 587B) , Wright's 
London, Wt (O118 
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THE BRITISH TABULATING MACHINE 
00. LTD., 


ELECTRONIC CALCULATING and 
COMPUTING MACHINE DEVELOPMENT 


The British Tabulating Machine Co 
Ltd., manufacturers of Hoilerith ' 
punc hed card acc ounting and statistical 
machines, are secking the services of 
Electronic Engineers for work on 
Electronic Calculators and Computers 


These are progressive and permanent 
positions open to applicants whose 
qualifications include either a University 
Degree in Electrical Engineering, 
Physics or Mathematics, Higher 
National Certificate or equivalent 


in the electronic field 
Facilities can be given 
education 


Previous work 
is an advantage 
for further 


Write, giving personal history, to 
Personnel Superintendent at Letchworth 
Herts, quoting reference wig 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 


ti 


5H COURT = TORQUAY Telephone 4547/8 


MALVYN ENGINEERING WORKS 


i 


Manufacturers of: Chassis, Small 
Pressings, Machined Components, 
Wiring and Mechanical Assemblies, 
to specification. 
Single nd Production Quantities 
100 PARK ROAD, WARE, HERTS. 


Telephone : Wore 465 


ENGLISH ELECTRIC 
VALVE COMPANY 


Chelmsford, require: 


MICROWAVE ENGINEERS 
AND PHYSICISTS 


for development work on Mag- 
netrons, Travelling Wave Tubes, 
Klystrons, Image Orthicons and 
allied devices. Applican?s should 
preferably be Graduates but 
others with sufficient practical 
experience will be con- 
sidered. Apply to Dept. C.P.S 
336/7, Strand, W.C.2, quoting 
Ref. 497N 


also 
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Turion j 
OTHING succeeds like success! What we | 
Ot see the BNAS. adve. pace 160. (0172 | 
° ° for you-—-see ‘ page 
An opportunity exists for IRELESS —See the world as » radio officer - JASON CIRCUIT 
. t t ort training 
a young qualified ried: low. tees, scholarships etc., available 


ordat and day students; stamp for pr: rs pec 
tus.—-Wireless College, Colwyn Bay 018 


ELECTRICAL ENGINEER Seems. ran. ETc. The F.M, TUNER UNIT 


Witt. 1 Csi); ofers por eas, || described in the Data 
to enter the managerial “YY IRELESS WORLD.” copies, Jan. 36- | Publications book is 
. . _ cept ot 
= £ ‘a —. Radio ayaa 55; offers , Chichester Rd., Pc he often known as the 
an elevision eceiver 
ical bi 5.500 Al ~ 
Manufacturer. PES, ROS Eeboastves. 3/4. oat Jason Circuit because 
free, data for constructing TV aeria! strength 4 
Fee ee: ae PL ication of the Institute || the book was written 
- 4 i ~ 2/- bersh nm xamination data. | | = 
= —— 2 bec, TERE bo Murhe Ra" Londin' <= || by G, Blundell of the 
an 
30 years with a good | Jason Motor & Electronic 
T _— 4 | 
University degree, or Co., 


equivalent, and preferably 


with production experi || DESIGNDRAUGHTSMAN ||] 228 Cricklewood Lane 


ence in the light electrical eet, is || London, N.W.2. 

eri mior vacancy exists in the | 
engineering Industry. Lamar of on enalneesing 
company for a good design 


It is expected that the draughtsman with experience of 
successful candidate T.V. and/or — ag 
, ; equ!pment. is Vacancy Oficrs 
would spend § year or two cuoeliont opportunities for ed- 
familiarizing himself with vancement and @ good commenc- vai sieiiehaiieeidieaall 
the Company’s produc- ing salary will be paid to the "DECCA. 
tion organization before accepted applicant. Superannua- RECORD 
taking up a specific post tion scheme available. London 

6M ‘ ' area. Please reply, giving full PLAYERS 


details to Box No, 7371 


Standard or L.P 
List Price £12/1/6 


The commencing salary 


world be commensurate OUR PRICES 
with the age and experi- | 6 ons. 
ence of the successful Packing, eagviage, oe 


candidate. 


Deces 7% Fp, variabie «peed record players 
~" aa : cot fitted centre drive Garrard mutors, ffrr plug-in 
Please apply in writing to heads, sapphire styl, Mexine case. List price 

£12/18/5 Our price €6/19/6. Packing, carriage 


ineurance, ete., 10/6 


The Personnel Officer, Bend wamp for bargain a of record players 


( RONALD WILSON & Co. 
The 12, BRIDGE ST. WORCESTER 
5 LL Mn 


MITCHAM WORKS LIMITED 


New Road, Mitcham Four senior and eight inter- 
mediate designer draughts- 
Junction, Surrey, men are required for original 
quoting Reference T.P.L work on mechanical develop- 
ing P.L. 


ment in an expanding depart- WAFER SWITCHES 


ment. The work is varied in 
scope but deals with high || TO SPECIFICATION 


precision techniques applied One or more type “HH” 
4 to mechanical and electro- switches having any desired 
. ee -ENGRAVING~~» mechanical mechanisms for contact arrangement or wafer 
’  Blectronic Equipment, Scales, ; || computors, automation equip- spacing made from parts sup- 
Indicators, etc. Send or phone “ ment, guided missile and plied + A.B. Metal Products 
your requirements, § 


] atomic energy projects. Ltd. 
A.G. ENGRAVING 4 


; 4 Experience in the above fields 
08 Bedford Hill, Batham, $.W.12 . . - 
ore" Baihom 7085 é is desirable but mot essential. SWITCHES FOR 912-PLUS 


et OOOOH A keen and lively interest in Si (14061/BI 
this field is of equal impor- $2 (14062 BI} } 14/6 pair 
tance to previous experience. $4 (SS/556/1) 116 
Salaries range from £750 to $5 (SS/556/2) ; PF tioiee o 106 
14 £1,200 P.A. according to ex- rte 0 thane Guta Pe 
~- perience and qualifications, 
solely on ability shown. Please (Waer Switches to Specification) 
THE PERFECT FAUI wo i} reply, giving full details to 23 RADNOR MEWS - LONDON W.2 
NEO ELECTRICAL INDUSTRIES | Box No. 7372. AmBannter £308 


MANCHI i Enquiries by post or phone only 
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FERRANTI LTD. 
WYTHENSHAWE 
have a number of vacancies for 


1) ENGINEERS AND PHYSICISTS 
for RESEARCH and DEVELOP 
MENT work in the following 
fields:——Hadar, radio and electronic 
circuits 
Microwave systems 
Hydraulic ontrol systems and 
servo-mechanisms Relays and 
Flectromechanical Devices 
Test equipment associated with the 
above, Applicants should be gradu- 
ates in Electrical Mechanical 
Engineering or Physics, or hold 
equivalent qualifications. For these 
vacancies some previous experience 
is desirable Salary range £500 
£1,500 


rECHNICAL ASSISTANTS, pos- 
sessing degrees or Higher National 
Certificates in Electrical or Mech- 
anical Hngineering or Physics for 
experimental wor! in the fields 
listed in (1 Salary range £600 
£900 for Honours Graduates or 
£500 ~ £800 for lesser qualifications 


(2 
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LEO COMPUTERS LTD 
Trainee Computer Enginezrs 


Training in electronic computer 
engineering is offered to men of up 
to 30 years of age of Higher Nationa! 
Certificate standard in electronics 

When trained, they will join a small 
team of engineers working in 
tensively on the servicing of larg« 


general purpose compucers. They 
will need to be enthusiastic and 
capable of developing a flair for the 
diagnosis of faults in these complex 
machines. 


Starting salaries are between £500 
and £750 a year, according to 
qualifications and experience of 
electronics. 


Applications, giving full details, 
should be addressed to Control 
Office, LEO Computers Ltd., 
Cadby Hall, London, W.14. 


Decemper, 1955 


according to experience 


The appointment would be to the per 
menent staff of the Company and offer 
the prospect of interesting work in 


MODERN, WELL-EBEQUIPPED LAB 


ORATORIES in SOUTH MAN 
CHESTER within casy reach of 


RESIDENTIAL DISTRICTS RADIO & TELEVISION COMPONENTS 
Tht Company operates a Staff Pension WE OPERATE A PROMI * EPPICLEN 
Scheme MAIL ORDER SERVICE 
“VIEWMASTER” & “TELE-KING”’ specialists 
Easy terms availaiie. Stamp {only) for ‘ists 
JAMES H. MARTIN & CO., 
Pleuse quote reference W (1) of (2) FINSTHWAITE NEWBY SRIDGE, 
| ULVERSTON, LANCS 


Apjilication forms from Mr. T. J. Lunt, 
Stall Manager, Ferranti Lid,, Hollin 
woud, Lancs 


RADIO TECHNICIANS 


IN 
CIVIL AVIATION 


A number of appointments are 
available for interesting work pro 
viding and maintaining aeronautical 
telecommunications and electroni 
navigational aids at acrodromes and 
radio stations im various parts of 
the United Kingdom 

Applications are invited from 
men aged 19 or over who have a 
fundamental knowledge of radio or 
radar with some practical experi- 
ence lraining courses are pro- 
vided to give familiarity with the 
types of equipment used 

Salary £488 10s at age 25 rising 
subject to a practical test) to £595 
The rates are somewhat lower in 
the Provinces and for those below 
age 25 Prospects of permanent 
pensionable posts for those who 
qualify. 

Opportunities for promotion to 
Telecommunications Technical Offi 
cer are good for those who obtain 
the Ordinary National Certificate 
in Electrical Engineering or certain 
City and Guilds Certificates. The 
maximum salaries of Telecom- 
munications Technical Officers are 
Grade III £725, Grade Il £850, 
Grade I £1,045 

Apply to the Ministry of Transport 
an Civil Aviation (ESBI/RT 
Berkeley Square House, London, 

‘1, or to any Employment 
Exchange quiting Order No 
Westminster 6627 


sik W. 6. ARMSTRONG WHITWORTH AIRCRAFT LIMITED | 
ARMAMENTS DIVISION 


Electrical and Electronic Engineers for Work on 
Guided Missiles 


(1) Electronic and Electrical Engineers 
Some graduates with one or two years’ experience are required to form development 
and design teams to undertake work covering a wide field in communication systems 
electronic instrumentation and the overall electrical design of guided missiles The 
essential qualifications required are an Engineering degree or its equivalent and 
preferably some prg-tical experience 


(2) Technical Assistants 
A number of vacancies exist for men with H.N.C. or equivalent and radio develop 
ment or maintenance or similar experience to undertake interesting work of a 
practical nature. Opportunity is given to technical assistants to move on to the 
more advanced work in due course 


3) Draughtsmen 
A number of draughtsmen are required for the following Electronic Group Desigr 
branches 
i) Missiles Electrical Systems 
iii) Communications, ¢.g., Telemetry Systems. 
i Precision (Instrument type) Mechanisms 
NOTE: 
| The Armstrong Whitworth Electronics Group covers an extremely wide field in Com | 


munications, Electronic Instrumentation and Electronic Engineering and offers unique 
opportunities to the right type of man, particularly is view of continual expansion of 
staff and facilities 

In all cases Service or Government Research experience in cither Radar or Radio « 
apprentice training is an advantage 

Assistance to housing suitable applicants for the more senior positions will be given if 


| 
| 
ii) Test Gear 
| 
| 
| 


BAGINTON, Nr. COVENTRY. 


required. An attractive superannuation scheme is operated by the firm and applicant ii 
for all the above positions are cligible iT] 
APPLY TO THE PERSONNEL MANAGER, ARMAMENTS DIVISION, i 
SiR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. I 

} 


it 
: 
| 
| 
| 
i} 
— 


SENIOR TECHNICAL 
ENGINEERING STAFF 


A London engineering com- 
pany invite applications from 
project engineers who are 
capable of taking charge of 
microwave, electronics and 
mechanical engineering de- 
velopment in connection 
with guided weapon and 
other applications. These 
positions are permanent and 
offer ample opportunity for 
further advancement. The 
commencing salaries, which 
will be in the region of 
£1,000 per annum upwards 
according to qualitications 
and experience, will be sub- 
ject to review on a generous 
scale. Engineering degree 
or H.N.C. Replies, which 
will be treated in utmost 
confidence, should give full 
details of qualifications and 
experience and be addressed 
to Box No. 7062. 


DECEMBER, 1955 
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SENIOR ELECTRONIC 
ENGINEER 


required by 
The Research Department 


SHORT BROTHERS 


AND 


HARLAND LIMITED 


for work on 


AUTOMATIC CONTROLS, 
GUIDED MISSILES, 
FLIGHT SIMULATORS 


and kindred projects. 


QUALIFICATIONS: Uni- 
versity Degree, Capacity to 
control a development team. 
EXPERIENCE: Several years 
of one of the following: 
Electronic, Radio or Radar 
circuits and equipment; Ana- 
logue Computing devices and 
Servo-mechanisms. 

The appointment is permanent 
and pensionable. 

The organisation is expanding 
and has new laboratories. 
Salaries and prospects are good. 
Housing and removal assistance. 
Apply with full details includ- 
ing required salary to:— 
Staff Appointments Officer, 


P.O. Box 241, Belfast, quoting 
S.A.104. 


WORKSHOP 


BENCHES 


BY SPECIALISTS 
POWNALL MAL 4464 
Blagdon Road, New Maiden. 


Semi-Conductors— The 
Mullard Radio Valve Co. 
Limited has a number of ad- 
ditional technical openings 
for work on semi-conductor 
development and engineer- 
ing for both Graduate 
Physicists and Chemists. 


The vacancies for physicists 
are on device development 
and pilot manufacture and 
require an aptitude for ex- 
perimental work. Industrial 
chemists are required for 
development and engineer- 
ing of semi-conductor manu- 
facturing processes. 


These appointments — will 
initially be at the Company’s 
Mitcham Plant, but the suc- 
cessful candidates will be 
required later to transfer to 


a new establishment at 
Southampton. 

The commencing salaries 
will be according to in- 


dividual age, experience and 
qualifications and can be 
considered as progressive. 
Please apply in writing to the 
Personnel Officer. 

The Mullard Radio Valve 

Co, Ltd., 

New Road, Mitcham Junc- 
tion, Surrey, quoting Refer- 
ence GBK/S. 


THE EDISON SWAN 
ELECTRIC Co., Ltd., 


Cosmos Works, Brimsdown, 
Enfield, Middlesex, 


has vaccncies in its Research and 
Development Laboratories for : 


CIRCUIT DEVELOPMENT 
AND APPLICATION ENGIN- 
EERS for Colour Television in- 
vestigations. 
CIRCUIT DEVELOPMENT AND 
APPLICATION ENGINEERS 
for Black and White Television 
development work. 
ENGINEERS for 
work on Television 
Amplifier problems 


N 


~ 


development 
and F.M 
Previous ex- 


perience in V.H.F. or F.M. re- 
quired 
4. CATHODE RAY TUBE DE- 


VELOPMENT ENGINEERS for 


development work on colour and 
black and white tubes Previous 
experience on cathode ray tube 


development or design required 
APPLICATION ENGINEERS for 
work in connection with Customer 
preeme on Television, Radio and 


nan 


> 
> 


ENGINEER for design of west 
equipment for Colour, Black and 
White Television and allied develop- 
ment work 
ENGINEERS for Circuit develop- 
ment and Application work on 
Transistors 


The above applicants should have a 
good Engineering or Physics degree or 
equivalent but vacancies also exist for 
candidates with H.N.C. or equivalent 
qualifications, 


The vacancies are a result of a large 
expansion in the Company's activities 


Good salaries will be paid to suitable 
applicants and the positions are pro- 
ressive and carry the advantages of a 
Pension Scheme 
The starting salary will depend on the 
qualifications, experience and age of the 
applicants 


Applications in writing, which will be 
treated with the strictest confidence 
should be ecnt to the Personnel Superin- 
tendent 


~ 


HOUSING ACCOMMODATION 
AVAILABLE 


Assistant Sales Manager ‘or progressive 
manufacturer of Scientific ‘netruments and 
Electro-mechanical Equipment required in 
the Hertlordshire area. Sales experience 
essential Technical qualifications H.N.C 
Pension scheme. Send details of zge and past 
experience to Box No. 697! 


LOCKWOOD 


| 


makers of | 


Fine 


and woodwork of oor descry 
Lied trades | 


tion for the Radio and a 


LOCKWOOD & COMPANY | 


Lowland Rd., Harrow, Middlesex 


Byron 3704! 


—~—-CORRECTION 


HARTLEY-TURNER SUPER CONTROL 
PRE-AMPLIFIER 

We regret the wrony illustration ap 

peared in the November advertisement 

of the H. A. Hartley Co., Led. on p. 82, 

the 20W. Amplifier being shown instead 

of the Pre-amplifier. 


LL 


aw 


TECHNICAL WRITER, Appli- 
cations invited from experienced 
men with initiative, and a sound 
knowledge of Electronics. Salary 
range according to ability and 
experience. Please write giving 
of experience to The 

Director. The 
Electronic Group, 


details 
Personnel 
Solartron 

Thames Ditton, Surrey 
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A GRADUATE ELECTRI- 
CAL ENGINEER or 
PHYSICIST is required by 
FERRANTI LIMITED, 
EDINBURGH, to assist in 
the Development of a High 
Power Magnetron. The work 
involves investigation of mag- 
netron anode structures by 
micro-wave techniques 
Knowledge of these, though 
advantageous, is not essential, 
and the post offers good pros- 
pects for the young graduate 


The position carrics Staff 


Status and a Staff Super 
annuation Scheme is in opera- 
tion. Apply to the Personnel 
Officer Ferranti Limited, 


Edinburgh, 5, 
VL/59 


Ferry Road, 
quoting Ref 


PHILIPS BALHAM WORKS 
LIMITED 


45 Nightingale Lane, 
Balham, S.W.12 
require a 
DEVELOPMENT ENGINEER 
for H.F. Generators Induction and 
dielectric, preferably with experi 
Minimum 


Excellent 


ence in cither field 
qualification H.N.« 
prospects, permanent appointment 
Pension Scheme Write giving 
full details to Personne! Officer 


at above address 


ELECTRONIC ENGINEER 


Electronic engineer wanted 
for work on new 10,000 H.P. 
Supersonic Wind Tunnel. 
Some experience in design of 
circuits of the type used in 
A.C. strain gauge bridges 
and similar _ equipment 
and/or small servo mechan- 
isms, would be useful. 
Degree or H.N.C. standard. 
| Applications should be ad- 
dressed to:—The Chief 
Aerodynamicist, Sir W. G. 
Armstrong Whitworth Air- 
craft Ltd., Baginton, Nr. 
Coventry. 


AUTOMATIC (TIME) SWITCHES 


New and re-onditioned |5 day kwork 


and electri 


from 39/= 
Send 1.£. for illustrated details to 
DONOHOE (TIMERS) GEORGE STREET 
NORTH SHIELDS, NORTHUMBERLAND 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
Ne Quantity too Small List on applicat 

H. ROLLE & Co., Ltd. 


6 Chechom Plece, 5.W.1. SLOane 3463 
T LIVERPOOL. BIRMINGHAM 
ot Sbonneres: LEEDS 


1 Shy 


BEADON 


BEADON GARAGE 


ROAD 


LONDON 


epnhone 


me § “Dust Bug” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


APPLIED FOR 
From CcCecit «. WATTS 
Consultan! and Engineer (Sound Recording and Reproduction 
Oakleigh Grange, High Cross, nr. Uckfield, Sussex 
Or your local dealer 


———P rice 18 6, plus 62 purchase tax ———— 


RiVerside $124 & 


7878 


SENIOR 


ELECTRONIC 


AND ELECTRICAL 


COMMERCIAL 1.V. 


ENGINEERS 


Two vacancies exist in an important Company, engaged in the 
design and development of major guided weapon projects 
for Electronic and Electrical Engineers with a degree or 
equivalent qualifications, and a minimum of seven years 
experience in either research and development or design 


These are senior posts and carry considerable responsibility 
The work covers a wide field in communication systems, 
electronic instrumentation, and the overall electrical design 
of guided missiles 

treated in strictest confidence, and should 


Applications will be 
be addressed in the first mstance to the 
( hic eT, Box No 7397 


Staff Employment 


Commercial television and 
F.M. broadcasting have 
resulted in vacancies be- 
coming available for men 
interested in the develop 
ment of V.H.F. tuners 
involving new techniques 
of design and manufac- 
ture 


Salaries in the range { 650- 
£1,000 are offered to 
engineers with the re- 
quired experience, and 
prospects of future 
advancements are good 


Write in confidence, giv- 
ing full particulars of 
experience and qualifica- 
tio’s to Box No. 5793 
© Wireless World 


Fs) 


—— 
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A book of great interest to all concerned with Sound Broadcasting 


STUDIO ENGINEERING FOR sale 


Development of the Broad- 


casting Chain 
SOUND BROADCASTING Fommsson Quam 


Acoustics and Microphone 
Placing 


By Members of BBC Engineering Division: General Editor J. W. Godfrey Aneihe Agnes 
Broadcast Programme 


Compiled for the training of B.B.C. staff in the principles underlying operational procedures Sources 


; : ; The Control Room 
at studio centres, this book will be valuable to broadcasting staffs throughout the world 


Programme Circuits on Post 


on both the engineering and non-engineering sides. Although the information mainly Office Lines 


relates to B.B.C. equipment and procedures, most of the text has a very general application Monitoring 


in audio-frequency engineering. Each of the six authors is a The B.B.C. Communica- 


sere mt me p tion System 
om specialist with long experience in his field, and the technical 
- - omar 
rou 


level throughout is practical rather than academic 


Get your copy NOW 


8 ; R . 
Published for ‘‘Wireless World"’ 1" x 5)” 208 pp. ilustraved 
25s. net. 
Obtainable trom booksellers or direct from By Post 25s. 6d. 


lliffe & Sons Limited, Dorset House. Stamford Street, London, §.E.1 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 


To “Wireless World’* Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E./ 
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


@ RATE: 7/- for TWO LINES. 13/6 every Additional 
Line. Average six words per line, NAME 


@ Name and address to be ncluded in charge if used 
2 ST RERIIIIS.....0.-...0cicrsinedeconintansonssovonanniaiieanan 
@ Bex No Allow two words, plus |)- 
Cheques, Ci, GOTT Ge Tie © Fete Ry i ceccccsevcoce covccoseconennoss coovesceseeseosone Sosvovenenbeneogean’ 
crossed “ & Co.” Pm 
@ Press Day, December Sth or january, 1956 issue. 
Ea 
[5.00 oo | a: | : 
| igianena evita Bali | 
| | 
| ' ; : 
a a po } 
| 
| | | 
| 
| REMITTANCE VALUE..... ENCLOSED 
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FOR T.V. 
CONVERTERS 


LOW-K TUBULARS 


wit the choice 


"4 


of four temperature 
icients and a wide range of capacity 
valu serve many purposes in general 
circuitry 


Hi-K TUBULARS 
ine high capacity with small physi 
used widely as by-pass conden 
in T.V. and other H.F. receivers 
re low inductance is of special value 


MINIATURE TRIMMERS 
d ped to provide pre-set adjust 
ment of R.F. and Oscillator circuits 
Trimmer Types CCI64N, CCI65N, 
CCI75N and CCISIN. 


Capacity sweeps supplied: 0.5-3 pF, 


1-5 pF, 2-20 pF and 3-9 pF. Working 
Voltage: 350 v. D.C 

I quare-section end is inserted in 
a suitably punched hole, thus preventing 
m nt of the body during adjust 
ment Ihe condenser is held by a 
spring fixing nut locking the adjusting 

t giving a low inductive con- 


1 to chassis 


ie: 


CERAMICS . 


WIRELESS WoRLD 


\ 


LEAD-THROUGH 

AND STAND-OFF CONDENSERS 

have been designed for T.V. Receivers 
incorporating Band 3 and Band 4 tuners 
Outstanding features ow series in 
high negative temperatur ff juctance, efficient decoupling, small size 
permitting Compensatior and capacity tolerance of 20 to 
ponents and frequency stabilisa i Re Stand-Off Types are particu 


LOW-K PEARLS . 
of up to 10 pF capacit and 


LOW-K DISCS of up ¢ 


tuned circuits larly suitable for cathode and screen 
a. decoupling 
MIXED-K MINIATURE BEALS Capacity : 1,000 pF, Working Voltage 
are recommended for | purpose 350 v. D.C. Insulation Resistance : greater 
Capacity values from 22 pF to 470 pl than 5,000 megohms at 500 v, D.C 

in log. steps Lead-Through Type CCI60S is for 
soldering direct to a tuner plate, 

ns through a ‘burst’ hole 
m, Lead-Through Type CCI6IS and 
* Stand-Off Type CC163S have a central 
. flange for mounting on a tuner plate 

~ having a punched hole 


: Stand-Off Type CC162S has a mount 
LOW-K LEAD-THROUGH CERAMICS 


ing flange at the base, enabling it to be 
ldered to a flat chassis 


for filtering and decoupling pplication 

with absolute minimum inductan : 

connections to the inner rodes n 

be mack at either nd Ir thr 

capacities of 100 pl rey at ” i-K CERAMIC DISCS 

D.C. working for decoupling purposes in T.V. and 
park suppression in small electrical 

Hi-K LEAD-THROUGH CERAMICS apparatus—extremely low inductances 

Similar in appearance to al the Up to 10,000 pF, at s00 v. D.C. working 

afford efficient R.F. filtering | ad Finished in a moisture- 

passing through chassis or scr resisting compound 

they act as an H.F.T. section low pa that does not soften 

filter r crack up to 100 ¢ 


THE TELEGRAPH 


RADIO DIVISION: NORTH ACTON 


CONDENSER CO. LTD 


LONDON W.3 Telephone ACORN 006! 
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16 YEARS OF FAULTLESS SOLDERING 


7ib. REEL 


n Multicore 


SOLDER 
THERMOMETER 


Will measure solder 
temperature up to 
400°¢ or oldering 
iron bit in solder 
baths. Calibrated also 
in Fahrenheit. £6.12.6, 


PRINTED CIRCUITS 


Publication P.C,101 contains full 
of the Multicore materials supplied 
for the efficient soldering of printed 
circuits and also details 
of Multicore Activated 
Surface Preservative 


ULTRA FINE GAUGES 


Ersin Multicore 5-core Solder 
in even gauges between 24 and 
4 Swe available on 
reels. Any gauge not supplied a 
tandard can be made to 

special orde 


BIB WIRE STRIPPER 
AND CUTTER 


Here's a rea andy tool 

that strips insula n, cuts 
wire and p plaster 

extruded t flex 

Adjustable 

wire thickne 

3/6 each. 


(subject) 


Since Ersin Multicore Solder was introduced 
in 1939, leading manufacturers in the radio, 


television and electronic industries have relied 


RADIO 
& T/V SERVICE 


ENGINEERS’ tib. REEL 


This economy pack for 
service engineers 


ol 
oximately ft — 
Wg. > alloy a 
Ersin Multicore 5-core , 
Solder. Ref. RSO18 
15/- each (subject) 


ARAX MULTICORE 
SOLDER 


which has 2 
on-rosin flux, is 
ommended for metal 
fabrication 
on it 
reels and in 
& 6d. cartons 


AUTOMATIC 
SOLDERING HEAD 
This machine feeds 
*&”* to i” of 13 0 AD 
$.W.g. Ersin 
Multicore when 

the iron descends. Three models 

available 


SOLID SOLDER WIRE 


Precision made solid solder wire is 
upplied in a full range of alloys and gauges 
for the comparatively few process 
where it is now required 
Prices on application 


BIB RECORDING 
TAPE SPLICER 


This. well de- 

signed well 

finished spl r 

makes accu ate 

jointing of recording tape quick and 

exusy. It incorporates many new 

detail refinements 
18/6 each (subject) 


upon its unvarying quality to safeguard their 


MULTICORE SOLDERS LTD., MULTICORE WORKS, 


HEMEL HEMPSTEAD, HERTS. 


SIZE 1 CARTON 


This popular carton is * 
available containing Ersin 
Multicore S-core Solder in 

any of 4 specifications; 
¢.g:— C16018: 60/40, 

§ s, 55 ft. 
5/- (subject.) 


HOME CONSTRUCTOR’S 
2/6 PACK 


This carton contains 20 ft. of 
18 s.w.g. 60/40 alloy Ersin 
Multicore Solder, wound 
on areel. Packed speci- 
ally for the home 
constructor. 

2/6 each (subject) 


Co 


Laboratory engineers and technicians 
are invited to write on their firms 
letterheading for compli ary copies of 

Modern Solders’’, containing much use- 

ful information on melting points, 


r r 


d gauges, ¢ 
of alloys, fluxes, etc. 


Butt jointed rings in 
Ersin or Arax Multicore 
Solder available in bulk 
at no extra cost. Wide 
range of gauges and 
alloys. 


BIB 
GIFT PACK 


The ideal 
present for any 
electrician or ff 

handyman ae 

a Bib Stripper, Tape 

Solder and Insulated 
Screwdriver on a present- 
ation card—all for 
5/- (subject) 


reputations. Avoid the risk of dry or H.R. 
joints. Specify and use the finest cored solder 


—ERSIN MULTICORE SOLDER 


(BOXMOOR 3656) 


